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PREFACE 
On March 2, 1887, President Grover Cleveland signed legislation 
promoting "scientific investigation and experiment respecting the 
principles and applications of agricultural science" through annual 
grants to each state and territory to establish agricultural experiment 
stations under the direction of the land-grant colleges. Envisioned as 
a way to advance agriculture in the rapidly industrializing United 
States, the Hatch Act created a structure for federated yet indepen-
dent research institutions to address the location-specific problems of 
farmers and to build a core of basic scientific knowledge related to 
agriculture. 
In the one hundred years that have passed since its signing, the 
state agricultural experiment stations in partnership with agricultural 
research agencies in the United States Department of Agriculture 
have seized upon the legacy of the Hatch Act to provide the 
knowledge that allowed the agriculture sector to meet the food and 
fiber needs of an expanding American population. How the adminis-
trative mechanisms evolved to successfully promote the discovery 
and development of scientific and technological innovations is the 
subject of this volume. 
This study was initiated at the request of the Cooperative State 
Research Service, United States Department of Agriculture in associa-
tion with the Centennial Committee of the Experiment Station 
Committee on Organization and Policy as part of the centennial 
observance of the passage of the Hatch Act of 1887. It was originally 
intended as an update of H.C. Knoblauch, E.M. Law, W.P. Meyer, 
B.F. Beacher, R.B. Nestler, and B.S. White, Jr., State Agricultural 
Experiment Stations: A History of Research Policy and Procedure which 
was, itself, published to commemorate the one-hundreth anniversary 
of the Morrill Land-Grant Colleges Act of 1862. While the current 
study does take the story of the state stations into the present, it also 
takes another look at the first seventy-five years of the system's 
operation in an attempt to incorporate scholarship produced since 
1962 into a volume that will stand alone. 
Like the earlier volume, this book concentrates on the evolution of 
research policy and procedure in a national framework, but gives 
greater attention to the development of research programs at the 
individual stations in light of changing social, economic, and political 
situations. Within a basic chronological approach, three main areas 
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FOREWORD 
The first century of the sta te agricultural experiment s tation system has 
yielded nothing less than a scientific revolution. Tha t revolution was brought 
about by a single system which generates new knowledge, communicates it 
to those who need it, and educates the next generation of scientists and 
agricultural producers. It was enhanced by a sta te·federal partnership that 
fostered the investments in research that produced hybrid crops and special-
ly adapted animals, labor saving equipment, improved cultural practices, 
vaccines against diseases which threaten human and animal life, and 
chemicals which enhance growth and protect plants from pests. These 
developments have increased our standard of living and provided a wide 
variety of food and fiber at reasonable prices. 
As remarkable as these achievements have been, they are merely the 
cornerstones for discoveries yet to be made. Among the fantastic tools now at 
our disposal is biotechnology. It gives us the ability to store animal germ plasm 
indefinitely, and the ability to match agricultural products to the environment 
in which they are to be grown. The full potential of this tool is a long way 
from being reached, but it will provide a key in unlocking the answers to 
challenges facing both society and agricultural research today as well as 
tomorrow. 
To meet growing consumer demands for variety, future research will give 
us new food products and we will better understand the relationship 
between diet, health, and disease with greater clarity. As an economic entity, 
agriculture will continue to be influenced as much by political policy as it is by 
science. The successful marriage of creativity with tools of application will 
depend even more on imaginative scientific research. 
Research is the fuel for this dynamic industry we call agriculture. And 
today's dedicated researchers imbued with optimism based upon a legacy of 
success increasingly are pushing back the frontiers of science. 
The partnerships, the organizational structures, and the legislati ve and 
funding trends that have promoted major research accomplishments and 
given us such an exciting future outlook are examined in Tire Ut(acy. 
To all who contributed to the century of progress, thank you; to those who 
aggressively address the second century, good hunting. 
John Patrick Jordan 
Administrator 
Cooperative State Research Service 
March 2, 1987 
Washington, D.C. 
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are focused upon. Administrative relations between the state and 
federal partners in the public agricultural research complex loom 
large in the story. The development of effective organizational 
structures by the state stations and the federal coordinating agency to 
pursue scientific investigations of benefit to the nation is a unifying 
theme. Legislative and funding trends which affected the system 
over its first century of operation are another major topic of concern. 
This book considers how legislation and appropriations reflected 
congessional and public attitudes and how research programs shaped 
and were shaped by legislative action. The changing demands of 
society upon agricultural research are another major part of the 
sta tions' history. Expectations of the lay public and the science 
community have shifted over the past century wi th enormous impact 
on the system and on the individual scientist within it. How the 
stations and their federal partner responded to these changing 
expectations is the third overarching theme in this study. 
A number of individuals must be credited for their invaluable 
assistance in producing this book. Thomas S. Ronningen, Roland R. 
Robinson, and Wayne R. Rasmussen freely offered guidance based 
on their many years of experience as participants in and observers of 
the public agricultural research system. John Patrick Jordan, James E. 
Halpin, and Paul E. Waggoner were similarly helpful, reviewing the 
manuscript in whole or in part as it was written. Patricia B. Lewis 
provided expert editorial assistance and Grace I. Krumwiede com-
pi.led the index. Appreciation is also extended to the scientists and 
support staff of the Cooperative State Research Service and to my 
colleagues in the Agricultural and Rural History Branch of the 
Economic Research Service, USDA who helped identify and clarify 
issues of importance in the history of the stations. While this study 
owes much to the insights contributed by all of these individuals, the 
author alone remains responsible for any errors of fact or interpretation. 
Author 
CHAPTER I 
The Farmers Legislation 
The improvement of farming through science was advocated in 
America from the early years of the republic. Long scorned by 
tradition-bound farmers and often misunderstood by the rest, the 
idea of engaging in the systematic discovery and application of 
scientific knowledge to benefit agriculture was nurtured by a small 
group of scientists inspired by European examples and appreciative 
of American conditions. In the last quarter of the nineteenth century 
these proponents of public support for agricultural research succeed-
ed in tying their proposals to more general efforts to improve farming 
and the farmer through education. In 1887, the movement culminat-
ed in national legislation which created a unique federal-state partner-
ship of aid to agriculture. 
Birth of Scientific Agriculture 
An interest in applying science in farming came to America with 
British and European settlers in the colonial period. The new environ-
ment offered new challenges to agriculture and evoked the curiosity 
of those farmers with the leisure to test new ideas. With fewer books 
and Jess sophisticated apparatus than their European counterparts 
and confronted by a greater variety of crops and soil, the Americans 
with an interest in scientific agriculture were more likely to experi-
ment in their fields than in the laboratory. The vast majority of 
farmers, of course, were too involved in scratching out a living in an 
often hostile new land to engage in any unproven farm practice. 
Recognizing that most farmers could not invest the time that 
patient testing of new farm practices entailed and could not afford 
the economic consequences of an experiment's failure, the idea of 
setting up an experimental farm to do this work for an area's farmers 
was born at an early date. "Societies for the Promotion of Agriculture" 
in South Carolina, Pennsylvania, New York, Massachusetts, and 
Connecticut in the late eighteenth century offered prizes for individu-
al investigation and called for experimental gardens. George Wash-
1 
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ington, in a 1796 presidential address, elevated the concept to the 
national stage by calling for a federally funded board of agriculture 
which, among other duties, would act as a center for encouraging 
experimentation. The proposal died in a Congress reluctant to extend 
federal power in any new area. 1 
Farm societies kept alive interest in agricultural improvement into 
the early nineteenth century through their meetings to exchange 
information. These were joined by a growing agricultural press which 
catered to the increasing number of literate farmers. The gatherings 
of influential farmers and the articles and correspondence printed in 
the farm periodicals discussed local trials of different cropping 
practices as well as available information on European laboratory 
investigations. In the 1840s, reports of European discoveries in soil 
analysis reinvigorated the movement to apply science to farming in 
the United States. 
Liebig and Chemical Analysis 
With the 1840 publication of Organic Chemistry In Its Application to 
Agriculture and Physiology, Justus von Liebig of Germany integrated 
many of the important discoveries gleaned from the scientific analy-
sis of plants and soils, to offer a set of theories to explain plant 
growth. Liebig's theories prompted critical skepticism from discern-
ing scientists in Europe but his reputation and his ideas were so 
attractive to American dabblers in the field that his influence, for 
good and bad, profoundly affected the development of agricultural 
science in this country. As distilled by the agricultural press for its 
audience of farmers, Liebig's studies promised that permanent soil 
fertility could be achieved simply by restoring the proper balance of 
nutrients necessary for plant growth. Liebig's adherents confidently 
predicted that science would soon perfect the techniques of soil 
analysis and thus soil treatments could be prescribed for individual 
farmers. 
Popularizers of "scientific agriculture," including many agricultur-
al journal editors, eagerly endorsed Liebig's theories and a legion of 
"soil analysts" sprang up to perform the service for interested 
farmers. The predicted benefits proved illusory as qualified chemists 
began to realize the true complexities of soil analysis and left the field 
to charlatans who exploited the farmers' eternal hope for guaranteed 
prosperity. Thus, the farmers' ingrained distrust of innovation and 
reliance on tradition were ultimately strengthened by the experience 
The Farmers Legislation I 3 
with the soil analysis craze. Agricultural science for many years 
became synonymous with agricultural chemistry and as such would 
engender continued suspicion from the nation's farmers.2 
Old World Precedents 
The renewed interest in soil chemistry may have been short-lived 
in the general farm population but it was of lasting importance to 
America's nascent scienti.fic community. Liebig's fame led a succes-
sion of students to cross the Atlantic where they were exposed not 
only to Liebig's teaching laboratory in Giessen but to other centers of 
science on the continent and in Great Britain. There, they witnessed 
the beginnings of new institutional arrangements for agricultural 
investigation, ones which combined testing in the garden with 
analysis in the laboratory. 
ln Scotland, James F. W. Johnston was employed by an organiza-
tion of progressive farmers in 1842 to undertake laboratory investiga-
tions and deliver instructional lectures in support of their own field 
work in building soil fertility. In the next year in neighboring 
England, Sir John B. Lawes persuaded Sir Henry Gilbert, a Liebig 
student, to direct experiments in farming on the former's Rothams ted 
estate. In the German state of Saxony, the concept of combining the 
laboratory with the farm plot was advanced by the government, 
which in 1852 established the first publicly funded Landwirtschaftlich 
Versuchsstation at Moeckern. 
A number of other German states followed Saxony's lead so that 
by the mid-1870s there were over seventy experiment stations in the 
empire. The German system remained highly decentralized and, in 
the European scientific tradition, emphasized laboratory investiga-
tions detached from the nation's academic centers. After exposure to 
these developing institutional arrangements in Europe, a number of 
observers returned home invigorated with new ideas to aid the 
farmer through research and education. However, the system which 
evolved from the movement they initiated would be uniquely 
American.3 
John Pitkin Norton 
One of those impressed by European developments after first-
hand experience was a young man from Connecticut named John 
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Pitkin Norton. At the urging of his Yale professor, Norton traveled 
abroad in 1844 to study under James F. W. Johnston, the Scottish 
agricultural chemist who two years earlier had established his famous 
laboratory-teaching facility. Norton came to Scotland with an abiding 
faith in practical farmer education and under Johnston learned the 
value of scientific investigation. Despite his mentor's own frustration 
over meeting the demands of education and research, Norton re-
turned to the United States convinced of the necessity of combining 
the two in some institutional form. Upon his return to Yale in 1846, he 
established a teaching laboratory and further developed his ideas for 
effective agricultural education. Over the remaining four years of his 
short life, Norton unceasingly advocated, first in Connecticut and 
then in New York, a system of public agricultural education at the 
apex of which would stand an agricultural college with teachers for 
the classroom and chemists for the laboratory. Failing to overcome 
the farmers' distrust of "book farming," Norton never saw his 
proposals enacted. 4 
Johnson and Fertilizer Analysis 
Norton's crusade for public support of agricultural science was 
taken up by one of his students, Samuel W. Johnson. Absorbing 
Norton's enthusiasm for agricultural experimentation, Johnson trav-
eled to Germany to study under Liebig. While awaiting admission to 
the master's program, Johnson visited the two-year-old experiment 
station at Moeckern, seeing for the first time a government-supported 
laboratory with attached experimental garden plots. The facility' s 
dedication to research unencumbered by the demands of teaching 
must have impressed the American traveler who had witnessed his 
Yale tutor's frustrating failure to gain acceptance for an agricultural 
college with a research component. 
Johnson embarked on a campaign for an American system of 
agricultural experiment stations even before his return to Yale as an 
assistant in the chemistry laboratory. In letters to leading farm 
journals, he countered the farmers' backlash arising from the dashed 
hopes of agricultural chemistry by insisting that more science was 
necessary for agricultural improvement, not less. If soil analysis had 
failed to deliver precise prescriptions for guaranteed abundance, he 
maintained, then more information on plant physiology and soil 
composition must be discovered through careful scientific investigation. 
Back in Connecticut in 1855, Johnson succeeded in overcoming 
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Samuel w. Johnson was the llrst d"ec-
tor ot the Connecticut Station at New 
Haven, serv•ng trom t877 to 1899, 
and a long-stand•ng leader ol 1he 
agncullural expenment station move-
ment 1n Amenca. (National ArchiVeS 
and Records Admimstrat1on photo) 
some o f the farmers' d istrust of chcmistry by successfully allying his 
cause with an effort to protect consumers against unscrupulous 
rctailcrs of artificial fertilizers. The sale o f prepared mixtures of 
chemical soil enrichers, first introduced at the end of the 1840s, had 
grown into a scandal in a s hort time. Dealers preyed upon Connecti -
cut farmerb desperate to ho ld on to markets threatened by competi-
tion from more ferti le westcrn lands, p romising miracle fert ility 
restorative properties for their often worth less mixtures. Responding 
to the o utrage of their victimized members in 1857, the Connecticut 
State Agricultura l Society appointed johnson as its ch emis t to protect 
purchasers from fraud by ana lyzing the nutritive content of ferti lizers 
offered for sale. johnson hoped to expand his inspection duties in to a 
full-scale experiment s tation on the German model, but his position 
was discontinued in 1861 as the cou nt ry convulsed in civil war. ~ His 
campaig n fo r science in the service of agriculture would be revised 
following the connie!, ultimately intersecting with other movemen ts 
designed to enlighten the farmer. 
USDA and Colleges for the Common Man 
While the Civil War in terrupted johnson's crusade, it brought 
su ccess to other agricu ltura l reform drives. With southern obstruction-
ists away from Congress, the newly ascendant Republican Party 
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repaid its political debt to the farmers of the Midwest by enacting a 
series of bills which came to be known as the "Farmers' Legislation." 
Among these acts signed into law by Abraham Lincoln in 1862 were a 
Homestead Act and a Transcontinental Railroad Act. One held out the 
promise of free land to farm families willing to open the West while 
the other encouraged railroads to provide these new settlers with 
access to markets. Although neither bill actually operated in the 
interest of the individual farmer, each was important as a symbol of 
the changing attitude toward the government's role in encouraging 
agriculture. Of equal importance were the other two pieces of 
farmers' legislation which created a national department of agricul-
ture and provided an endowment for a national system of agricultur-
al colleges. 6 
The creation of an agency at the national level to look after the 
interests of farmers was a persistent idea in the United States. 
Following Congress' failure to act favorably on President Washington's 
proposal to create a national board of agriculture, what meager 
government efforts there were to encourage agriculture came through 
the Patent Office. A division of the State Department, the Patent 
Office began its agricultural program in the 1820s as the distributor of 
foreign seeds sent by American consuls to their Washington 
headquarters. In the next decade the Patent Office expanded its 
duties with a $1,000 appropriation from Congress to distribute seeds 
and compile statistics on the nation's farming sector. This work 
continued after the office was transferred to the Department of 
Interior in 1846. Ten years later a bill was introduced in Congress to 
establish an agricultural department as an independent agency. 7 
Not until 1862 did the bill become law and then only in a rather 
abbreviated form. Even with the Southern strict constitutional con-
structionists out of Congress, opposition remained to establishing an 
agency devoted to a particular economic sector. As a result of these 
misgivings, the new Department of Agriculture was not accorded 
cabinet status and its chief was entitled a "commissioner" rather than 
a "secretary." Nor was the new Department given as broad a mandate 
as some of its proponents had hoped. 
The House version of the organic act had included a strong call for 
departmental botanists, entomologists, and chemists to pursue scien-
tific investigations into the principles underlying agriculture. Con-
cerned about calling into existence a large new government agenc; 
while the nation was involved in a treasury-draining war, the Senate 
limited the act's wording to a suggestion that the Department collect 
"useful information on subjects connected with agriculture" by 
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whatever means available, including "practical and scientific ex-
periments." Congress also d irected the Department to disseminate 
the knowledge it collected; it was this charge to educate rather than 
investigate that the agency's early commissioners would most energeti-
cally pursue. Begun under the Patent Office in 1858, a large garden 
for propagating imported seeds and plants was continued but initia-
tives to establbh an agricultura l rest'arch system reverted to the 
:,t<-l tes.x 
Unlikl' support for scientific investiga tions into farming, the 
pnlitic,l l backing for practic,l l education for the farmer had become 
overwhelming by 1862. From the early yeMs of the nineteenth 
century, a period of intellectual awakening was taking place in the 
United St,ltcs as Americans d!.'vclopt•d an increasingly high regard for 
advann•d l'duc<~tion. An ingrained distrust of elitism and a devotion 
to the "practical" clspccts of education caused them to spurn the 
offerings of l'Xi>ling universities, mo~t of which were exclusive and 
based on Englbh modeb of ci,J>sical curricula. 
Justin Smrth Morrill, Vermont congress-
man. authored the Land-Grant Col-
lege Act ol 1862 as well as the act ot 
1890 that ted to the creatron of black 
land-grant rnstitutions in the southern 
states. (USDA photo) 
The demand grew for government sponsorship of vocational 
higher educa tion that would serve the common man in an agrarian, 
but industrialit:ing, America. By mid-century a chorus of educators, 
most notably jonathan Baldwin Turner of Illinois, was advocating a 
plan to create a system of state colleges with proceeds from federa l 
land g rants. A congressional representative from Vermont consolidat-
8 I The Legacy 
ed this idea into legislation which was introduced in December, 1857. 
Representative Justin Smith Morrill's original proposal was for each 
state to be given 2,000 acres of land for each of its members in 
Congress. From the money realized from the sale of this land grant, 
each state would have a fund for the perpetual endowment of a 
college to instruct its citizens in "such branches of learning as are 
related to agriculture and the mechanic arts .. . . "The House Commit-
tee on Public Lands, to which the bill was originally sent, quickly 
killed the measure. 
Morrill Acts 
Two years later, Morrill reintroduced his bill and saw it passed by 
the House and Senate only to die under the veto of President James 
Buchanan who avoided antagonizing the Southerners who prized 
states' rights and feared any expansion of Federal sovereignty. With 
the South in rebellion, President Lincoln had no such qualms when 
an amended version of the Morrill Bill was brought before him in 
1862.9 
The Morrill Land-Grant College Act promised each state public 
land in the amount of 30,000 acres for each of its Senate and House 
members. Since most of the states did not have that much unsold 
public land within their borders, they were given scrip to the public 
domain in those states and territories with sufficient excess acres. 
Each state was to use its money as a trust fund to endow a college 
where practical education in agriculture and engineering would be 
emphasized. Ten percent of the principal could be expended to 
purchase lands either "for sites or experimental farms" if the state 
legislature so desired but none of the funds could be used to buy, 
build, or refurbish buildings. 
Grand in design, the land-grant college act of 1862 proved less so 
in its initial execution. High administrative costs in combination with 
a soft market for land sales caused by the Civil War and the 
Homestead Act prompted most states to sell their entire entitlement 
to dealers at prices of between fifty cents and one dollar an acre. 
Heeding political demands for new institutions more than fiscal 
realities, most states legislated into existence new "agricultural and 
mechanical colleges" rather than endowing existing state universities. 
Suddenly, many states found themselves supporting two colleges. 
For one of them they had to furnish most of the land and all of the 
buildings. As a consequence, agitation for further federal aid to the 
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states began within a decade, led again by Justin Morrill who was by 
then a senator.10 
First introduced in 1872, the Second Morrill Act was finally passed 
in 1890 to give direct annual appropriations to each state to support 
its land-grant college. Congress gave to each state and territory 
$15,000 the first year, then increased the appropriation in annual 
$1,000 increments until the sum reached $25,000 yearly. The Second 
Morrill Act contained one other new feature: it forbade racial discrimi-
nation in admission to colleges receiving the funds. A state was 
allowed to escape this provision, however, if separate institutions 
were maintained and the newly available funds were divided in "a 
just and equitable," but not necessarily equal, manner. The Southern 
states hastened to comply by a number of institutional means. 
Maryland assigned its monies to a private black college which 
subsequently became a state institution while Alabama, Arkansas, 
Florida, Texas, Kentucky, Louisiana, Virginia, Mississippi, and Mis-
souri gave portions to existing publicly funded black schools. Delaware, 
Georgia, North Carolina, Oklahoma, South Carolina, Tennessee, and 
West Virginia created new land-grant schools for their Negro residents. 
These "1890 Colleges," as they came to be called, generally were 
founded on a tenuous financial base and suffered from continuing 
neglect, if not hostility, until the 1960s when the civil rights move-
ment reminded the public of their existence. 11 
Research Tied to Teaching 
The state institutions endowed by the Morrill Land-Grant College 
Act of 1862 did not have racial antipathy to battle, but they did have a 
number of other obstacles to overcome in their early development. To 
meet the high expectations of the public for which they were created, 
the colleges simultaneously had to attract qualified students and 
develop "practical" coursework. The task proved difficult in the 
extreme. 
Proponents of the land-grant colleges had secured support for 
their idea by citing the hunger of the common man for higher 
education. Yet once their movement triumphed, it was the land-grant 
colleges that almost starved - from lack of qualified students. The 
older, more populous states generally had colleges, either public or 
private, with academic reputations that made them the first choice of 
the best educated youth. In the states where a newly created 
land-grant school was the only college, there was seldom an adequate 
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secondary cduc.1tional ~y~tcm to prepare studt•nts for untversity 
study. Desper.1te for puptls, some cnllt•ges lowcrt•d admisswn stan-
dards to a point where they becamt• little mort• than high schools, 
attempting to create a dem«nd for their eventual servin• .1s true 
colll•ges. Many tlf the collt•gt•s retained preparatory departmt•nts for 
dec.1des even as they movt•d slowly toward a system of encour.1ging, 
thl•n .lCcrediting second.1ry schools which could furnish capable 
young scholars. Already l'Stablishl•d institutions had litt ll' more 
success in ,,ttr,!cting studt•nts to tht•ir new agrit:ultural curricula 
which, more oftl•n than not, meant,, wurse in <~wil"ultural dwmbtry 
added to the tr,ldttional da.,-.ic,,l studtl''>. 
ro farmers .llrl•ady susptdous of the value of "boo!.. farming.'' this 
dl'wlopment looked lih· betrayal. They had been t•n lis ted to support 
tht• rollege movement with promi-.t•s of ennoblement of tht• f.1rmer 
through educ,llion, but s,m· public mont•y going to elitist t•ducation 
instctH.l. In Mtsstssippi, Rhodl• bland, North Carolina, New llampshire, 
and Connecticut, farmer di!.satisfaction with the h<1 lf-hearted efforts 
of the existing colleges to implement ,,gricultur,!l curricul,1 forced 
legbl.1tures to shift the Morrill cndowmt•nt to nc" state scho<lls. fhc 
land-grant institutions of Wisconsin, Ohio, lllinob, Michigan, Mbsouri, 
Minnesota, and Californi,l we.1thercd similar battlt•s as they tried to 
The Morrow Plots. establtshed 1n 1876 on lhe Umana -champaign campus of the Untversity 
of llhnOts. are the Oldest research plots in the Untied States. (University of 11/mois photo) 
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develop courses acceptable to their eminently practical patrons.12 
With farmers demanding visible evidence of the colleges' commit-
ment to their well-being and agricultural professors searching for 
practical ways of instruction, demonstration and model farms were 
early additions to the facilities of many land-grant schools. From their 
beginnings as orderly garden plots to impress visiting farmers and to 
keep students employed, the college farms evolved into rudimentary 
research facilities. As farmers became increasingly sophisticated in 
their requests for answers to their immediate problems and agricultur-
al professors began to exhaust their meager supply of science-based 
knowledge, experiments began. Often these consisted of little more 
than test plots for combinations of crops and fertilizers with support-
ing chemical analyses performed in the college Ia bora tory. This 
arrangement was common to a number of the land-grant colleges by 
1875 when the nation's first facility to be designated as an agricultural 
experiment station was born. 
Connecticut Agricultural Experiment Station 
In the process of developing a public research institution which 
combined the farm with the chemical laboratory to investigate 
agricultural problems, Connecticut emerged from the Civil War with 
a head start. Samuel Johnson had served the state agricultural society 
as its chemist until the post was discontinued in 1861 as war-induced 
prosperity mitigated some of the concern over fraudulent fertilizer 
claims. Post-war recession and revived fear about Western competi-
tion prompted the designation of Johnson as state chemist in 1869 
under a State Board of Agriculture. From his official post as analyzer 
of commercial fertilizers, Johnson resumed his campaign to broaden 
his laboratory to a full-scale research institution along the Jines of 
those he had encountered in Germany. The Board of Agriculture in 
1875, impressed by Johnson's service in upgrading the quality of 
fertilizers sold .in the state, introduced a bill to finance such a 
laboratory at public expense under its control. The legislature resisted 
until a trustee of Wesleyan University in Middletown offered his 
personal funds and the university's laboratories in return for a 
two-year appropriation of $5,600 from the state. Within the year, the 
Connecticut Agricultural Experiment Station was installed in Judd 
Hall at Wesleyan. The debt to the German model was acknowledged 
in the literal translation of Landwirtschaftlich Versuchsstation as the title 
of this first American agricultural research institution. 
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The college's new professor of chemistry, Wilbur 0. Atwater, 
became the station's director by the terms of the agreement a.rranged 
by the Wesleyan trustees. A student of Samuel Johnson at the Yale 
Sheffield Scientific School, Atwater shared his former teacher's 
concept of the independent station and worked assiduously to keep 
separate the duties of teacher and researcher. Unhappy with the 
Wesleyan arrangement but apparently pleased with the station con-
cept after its two-year trial period, the legislature moved the station to 
New Haven, appropriated $5,000 yearly for its support, and placed it 
under the direction of Samuel Johnson. For a time, the Sheffield 
Scientific School loaned office and laboratory space to the station but 
in 1882, buildings and land were purchased at a separate site. In both 
Middletown and New Haven, the Connecticut station retained its 
laboratory orientation and its detachment from academics insisted 
upon by its first two directors. Committed to the German model for 
independent scientific research at public expense, Atwater and 
Johnson became leading spokesmen in the experiment station move-
ment even as the station they founded was emulated less. 13 
Other States Follow Suit 
In the decade before the Hatch Act provided federal encourage-
ment to the movement, thirteen states followed Connecticut in 
providing public funds directly to agricultural experiment stations. 
The variety of institutional arrangements developed at the stations in 
these formative years ranged from independence as a state agency to 
subordination as a college department, the final form usually depen-
dent upon how their founders balanced the demands of farmer 
groups with the desires of educators/scientists. Connecticut's station 
represented one extreme while the nation's second agricultural 
research station represented the other. 
The University of California began experiments on its college farm 
at Berkeley in 1874 in an attempt to win support for the land-grant 
institution from the state's farmers. Success gradually followed after 
the arrival of Eugene W. Hilgard as director in the next year. He 
combined new laboratory investigations with plot work and reorient-
ed the entire program after traveling the state by railway handcar to 
acquaint himself with the needs of California's varied agriculture. 
Impressed with the director's efforts to merge the potentials of 
science with agricultural realities, the state legislature in 1877 desig-
nated the facility an agricultural experiment station under the control 
Tire Farmers Lexislatioll I 13 
of the university Board of Regents. 1'1 
In the same year, North Carolina's gcner11l assembly located an 
agricultural experiment station on the grounds of its land-grant 
college at ChJpcl Hill. Designated as an "Agricultura l Experiment 
and PcrtiliLcr Control St11tion," it used the Un iversity of North 
Carolina l abor.:~torics but was administered as a part of the State 
Board of Agriculture which h.Jd bet•n created by the same piece of 
l egisl<~tion. Much like the Connecticut station in its early years, the 
North Carolina station conct•ntratcd on chemical analyse:. ra ther than 
field work. • ~ 
Eugene W. Hilgard brought the Cahtor-
nra Agnculturat Expenment Station to 
lite when he arnved in 1875 to be· 
come 1ts director and subsequently 
emerged as a teadrng spokesman lor 
a natrona! system of state statrons. 
(National Archives and Records Ad· 
ministration photo) 
In Massachusetts, the Agricultura l College a t Amhers t founded an 
experiment s ta tion in 1878 with money donated by its professor of 
agriculture from roya lties he had earned by developing commercial 
fertil izers. By 188 1, the endowment proved insufficient for the 
sta tion's opera tion and it closed. The legisla ture resu rrected it in the 
next year, leaving it on the Massachusetts Agricultu ral College 
campus but placing it under a board of contro l comprised of college 
trustees, s tate agriculture board members, and a representa tive from 
the state's leading agricultural society. 16 
On the Ithaca, New York campus of Cornell University, an 
agricu ltura l experiment station was es tablished in 1879 by the College 
of Agriculture faculty in combination with a varie ty of sta te a nd local 
fa rmer o rganiza tions. An adminis trative a rra ngement wh ich includ· 
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ed representatives from each of these groups proved so cumbersome 
by the early 1880s that the Cornell station was subsumed as a 
university department. In the meantime general agitation for state aid 
to farm research prompted the New York State assembly to authorize 
funds for another agricultural experiment station in 1880. Located at 
Geneva two years later, this New York State Station operated under a 
controlling board appointed by the governor. 17 
The scientific school of Rutgers College was designated as New 
Jersey's land-grant beneficiary in 1864. A model farm was attached to 
the institution's agricultural division within the next year. When the 
legislature directed money for a state experiment station in 1880, it 
was located at Rutgers and the director's position was filled by the 
professor of agriculture. The same law created a governing board 
separate from Rutgers trustees but limited to the governor and top 
university administrators. 111 
The Ohio Agricultural Experiment Station was established in 1882 
along similarly peculiar administrative lines. Ohio's land-grant col-
lege at Columbus had been the object of attack by farmers unhappy 
with its traditional curriculum since the school opened in 1873. When 
the Agricultural and Mechanical College changed its name to Ohio 
State University five years later, the state's agricultural interests were 
further enraged. Thus, when an agricultural experiment station was 
funded by the legislature in 1882, Ohio's powerful farm groups 
insisted that it be placed under the control of a board independent of 
Ohio State University. Still, only the college had the facilities and 
expertise necessary to perform the work of a station, so it was located 
on the Ohio State campus. It subsequently employed many of the 
personnel of the agricultural college. The result was a confusing mix 
of research, teaching, and regulatory work carried out by state and 
college staff governed by separate boards of directors. 19 
Created in the same year as the Ohio station, the Tennessee 
Agricultural Experiment Station had no apparent opposition to its 
being placed under the state land-grant college. Already in operation 
for three years, the University of Tennessee college farm became the 
official station in 1882. It was put under the general supervision of a 
committee of the university trustees and the specific direction of the 
school's professor of agriculture. In 1883, the legislature added 
fertilizer analysis to the station duties. 20 
The Alabama Agricultural Experiment Station's genesis and devel-
opment was much like that of Tennessee's. Rudimentary variety trials 
had been carried out on a farm connected with the land-grant college 
at Auburn since the mid-1870s. In 1883, the institution's faculty, with 
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the support of the state agriculture society, convinced the Alabama 
assembly to support an agricultural research station out of monies it 
would earn from certifying commercial fertilizer for sale. The station 
that resulted was operated by the Auburn trustees and directed by its 
agriculture professor. A branch station for the state's Black Belt region 
was funded by the legislature beginning in 1885. A separate board of 
control was named for it but the professor of agriculture at Auburn 
was named director. 21 
State funds for Wisconsin's experiment station also developed out 
of the college farm work at the land-grant university. There, farm demands for practical educational programs led to an 1870s revival of 
the University of Wisconsin's moribund agricultural program. In 1883, an agricultural experiment station was created under the direction of the school's professor of agricultureY 
In Louisiana, the legislature authorized a state agricultural experi-
ment station as part of Louisiana State University at Baton Rouge in 1884 but did not actually put the facility in operation until two years later. In the interval a group of sugar planters established their own private Sugar Experiment Station in 1885 on a plantation near the 
community of Kenner. The chemist employed as the Sugar Station director also became the director of the State Station when a fertilizer 
control law was enacted in 1886.23 
Fertilizer control legislation also created an experiment station for 
Maine in 1885. Maine's State College at Orono had maintained a small farm even before its first students arrived in the late 1860s. When farmer outrage over fraudulent fertilizers compelled the state to intervene, the college farm, as the natural site for an inspection facility, was designated the "Maine Fertilizer Control and Agricultur-
al Experiment Station."24 
Kentucky's college farm shared a similar destiny. It was desig-
nated as an agricultural experiment station by the Kentucky Agricul-
tural and Mechanical College trustees in 1885. ln the next year, state 
acknowledgment and support was gained when fertilizer inspection duties were assigned to it. 25 
Created by an act of the state legislature in November 1886, the 
Vermont Agricultural Experiment Station followed years of agitation for a fertilizer control facility. The State Grange introduced legislation 
to create an experiment station with fertilizer inspection authority in 1884. Vermont's land-grant university, at odds with the state's farm-
ers over the addition of agricultural faculty, declined to support the bill and assured its defeat. Two years later, the university proved 
more receptive as an experiment station was located on its Burlington 
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campus, sustained largely by fertilizer analysis fees. 26 
By 1887 then, fourteen states scattered over the nation had 
established agricultural experiment stations. In perhaps an equal 
number of other states, the land-grant colleges were engaged in the 
same types of activities on a less formal basis. Practicality character-
ized the research at every site. Chemical analyses of soils and 
fertilizers, comparisons of different soil treatments on plant growth, 
and identification of plant varieties and insect species absorbed the 
attention of the investigators, when they could spare time from their 
teaching duties. Because of the importance of agriculture in the 
land-grant colleges, the professor of agriculture often was one of the 
university's chief administrators as well. Lacking the time, the 
facilities, and the knowledge to fulfill all the demands placed upon 
them as researchers, educators, and administrators, these pioneers 
early sought to develop communication lines with others in the 
land-grant community who confronted the same obstacles. Although 
their work was almost entirely practical, the station leaders aspired to 
more. As the nation's first agricultural experiment station director, 
Wilbur 0. Atwater, stated in the Connecticut station's first annual 
report, "It has been felt from the first that more abstract scientific 
investigations would afford not only the proper, but also the most 
widely and permanently useful work of an Agricultural Experiment 
Station." 
Advances Through Association 
The movement to associate to share experiences and work for 
common goals among the land-grant schools was begun less than a 
decade after the Morrill Act was passed. In the summer of 1871, 
representatives from a dozen state colleges met in Chicago at the call 
of faculty officers of the Illinois Industrial University. The "Friends of 
Agricultural Education," as their convention title suggests, spent 
most of their two-day meeting discussing academic programs at the 
new institutions. Yet the conferees found time to consider and adopt 
a proposal prepared by Willard C. Flagg to encourage the founding of 
agricultural experiment stations as adjuncts to the state land-grant 
universities. One result of the deliberations was the appointment of 
an interim committee to encourage the state legislatures and the 
national Congress to establish research facilities. 
Early in the next year, the United States Department of Agricul-
ture assumed responsibility for a follow-up meeting of agricultural 
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educators. Delegates from thirty-two states and three territories 
convened in Washington to consider uniting behind the new land-grant college support bill introduced in that year by Senator Morrill. As at the previous convention, a committee was created to propose 
means of establishing agricultural experiment stations in the states. 
Dominated by Connecticut scientists Johnson and Atwater and including the members of the earlier interim committee created at Chicago, the group wrestled with the question of how to plan 
administrative and funding mechanisms to pursue effective agricul-
tural investigations. In 1872, there were no precedents for either 
operation or government subsidization of an agricultural experiment 
station and the committee recommended only its own continuance 
until the next annual convention. 
Experiment Stations Bill Introduced 
That next convention did not meet for ten years. Economic depression and Department of Agriculture disinterest stalled the 
national movement for the remainder of the 1870s, leaving the states 
to their own resources. By the early 1880s, enough states were 
struggling with the problems of institutionalizing experimentation to 
revive sentiment for a concerted national approach. A new federal Commissioner of Agriculture, anxious to garner the backing of the land-grant colleges for the Department, gave the experiment station 
advocates an opportunity when he called a convention of agricultural 
college and farmer organization delegates to meet in Washington in 1882. As in the previous two national meetings agricultural education 
was the planned focus of convention discussions but agricultural 
experimentation was also a concern, especially among the representa-
tives from the five colleges which had formally established experi-
ment stations on their campuses. 
After declaring that scientific investigation was a necessary com-plement to agricultural teaching, the 1882 convention stopped short 
of urging the founding of college-attached experiment stations. Instead, the delegates endorsed a proposal by the Commissioner of Agriculture to have his office serve as coordinator of joint research 
efforts among volunteering stations and colleges and entrusted to him the task of convincing Congress to subsidize this new mission.27 
When another round of meetings was called in Washington for 1883, its delegates were given the chance to act more decisively; they 
were asked to endorse a pending congressional bill to create a 
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national system of agricultural experiment stations. Seaman A. 
Knapp, professor of agriculture at Iowa State College, authored the 
proposal to fund experiment stations connected with the state 
agricultural colleges out of the national treasury. Frustrated after 
failing to convince the Iowa legislature to fund an experiment station 
and unable to interest the federal department in addressing local 
farm problems, Knapp devised a solution which combined state and 
federal support. By the terms of the Knapp proposal, introduced into 
Congress by Iowa Representative Cyrus C. Carpenter in May of 1882, 
each state agricultural college would receive $15,000 annually from 
the national treasury to operate an experiment station which would 
pursue research into a number of broad areas. Since the federal 
grants could be used only to pay the salaries of scientists and support 
staff and to defray the expenses of investigation, the college would 
furnish buildings, land, and other facilities. The college trustees 
would maintain "general control" and furnish a professor of agricul-
ture to supervise the station. Presumably this director and the station 
staff would decide on the specific experiments to be performed; the 
"general character" of the work was to be determined by the station 
supecintendent, the college president, and the federal Commissioner 
of Agriculture. By retaining ultimate authority over funds, the 
Commissioner could shape station programs to national concerns. 
The Carpenter Bill justified federal financial support for state stations 
in a preamble noting the charge of the Department of Agriculture "to 
acquire and diffuse among the people of the United States useful 
information on subjects connected with agriculture ... ," and thus 
required these "national experiment stations" to send status reports 
to the Commissioner. 28 
After endorsing the proposed legislation, the Washington Conven-
tion of 1883 selected a five-man committee to lobby the bill in 
Congress, to which it was resubmitted in December of 1883 by Iowa 
Congressman Adoniram Judson Holmes, who had unseated the 
original sponsor of the proposal. Referred to the House Committee 
on Agriculture, the bill emerged in July, 1884 with substantial 
revisions insisted upon by college interests fearful of the imposition 
of federal authority. 
The redrawn proposal, now referred to as the Cullen Bill in honor 
of Agriculture Committee Chairman William Cullen of Illinois, more 
closely connected the proposed stations to the colleges. The station 
was made a distinct department under the college and was placed 
under the control of the college trustees acting through a director and 
scientific staff appointed by them. The Department of Agriculture 
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institutions, not on the duties of the federal agricultural agency. The 
presidents' committee contended that the national government had 
exercised its obligation to provide for the welfare of farmers by 
creating a land-grant college system to educate them and improve 
their practices. In fulfilling this responsibility, the colleges had 
embarked on a search for new knowledge to assist farmers straining 
their meager resources to the limit. New assistance from the federal 
government specifically directed to agricultural experimentation was 
necessary to continue the good work at the colleges. 
The land-grant committee's support of the Cullen Bill struck a 
responsive chord in the House Agriculture Committee, which had at 
least seven other station bills under consideration by 1886. Its 
chairman, now William H. Hatch of Missouri, recommended to the 
full House in March a bill incorporating the college committee's 
justification as its preamble. An identical bill sponsored by James Z. 
George of Mississippi was brought to the floor of the Senate for 
debate in January of 1887. There, those in favor of federal subsidies 
but fearful of an extension of federal power demanded even greater 
restrictions on the Department of Agriculture's role in the proposed 
system. One camp went so far as to eliminate mention of the 
Department altogether and would have divided the money between 
the state legislatures to disburse in whatever way they thought most 
appropriate for the purposes of the act. Other legislators, prodded by 
the National Grange, wanted to limit station connections with the 
land-grant colleges. Such sentiments did not carry the day but they 
resulted in a much amended station-founding act. 30 
Hatch Act of 1887 
The Hatch Act signed into law by President Grover Cleveland on 
March 2, 1887, was identical to the original version of the bill written 
by Knapp in 1882 in only two particulars. Each experiment station still 
was "to conduct original researches or verify experiments ... (on 
subjects] bearing directly upon the agricultural industry of the United 
States ... " and was given $15,000 annually to do so. The Morrill 
Land-Grant College Act was dted in the preamble as the authority 
from whence the station act arose, thus the stations were to be 
"established under the direction" of those institutions founded 
under the provisions of that earlier legislation. However, in deference 
to the existing structure of the Connecticut station, a state could 
chose to apply its grant to stations unconnected with its agricultural 
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colleges. Due to a combination of sensitivity to states' rights issues 
and recognition of the site-specific nature of production agriculture, 
the Hatch Act left to the stations the task of determining programs of 
investigation "having due regard to the varying conditions and needs 
of the respective States or Territories." The Commissioner of Agricul-
ture in Washington was limited to indicating subjects of potential 
interest, and to supplying forms and offering advice to encourage 
"uniformity of methods and results in the work of said stations."31 
By providing funds, a suggestion for organizational structure, and 
discretionary authority in designing research programs around local 
needs, the Hatch Act presented an opportunity to benefit agriculture 
through the application of discoveries of scientific investigation. 
Over the next century agricultural scientists, land-grant college 
administrators, and United States Department of Agriculture officials 
labored within this framework to evolve an agricultural experiment 
station system which would realize the promise of the 18871egislation. 
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CHAPTER II 
Fulfilling the Original Mission: 
1887-1940 
In implementing the provisions of the Hatch Act, no proven 
precedents were available to the experiment stations with their 
associated state colleges or to their federal partner. The legislation 
itself offered little guidance, failing even to specify why the govern-
ment should undertake "to aid in acquiring and diffusing among the 
people of the United States useful and practical information on 
subjects connected with agriculture, and to promote scientific investi-
gation and experiment respecting the principles and applications of 
agricultural science." As the experiment station system evolved over 
the next half-century, an implicit answer to the question emerged as 
research concentrated on increasing farm production efficiency and 
bettering the economic status of commodity producers.1 
Implementing the Hatch Act 
The Hatch Act was no more explicit in resolving other central 
issues with which early station organizers had struggled. Still to be 
determined were effective working relations between the federal 
Department of Agriculture and the state stations, between the 
stations and their allied land-grant colleges, and between the de-
mands of farmers and the changing capabilities of science. As the 
states turned to take advantage of the legislation, they were confront-
ed with these issues expressed in ways specific to their local situations. 2 
Although the Hatch Act specified that quarterly payments were to 
begin on October 1, 1887, the first installment was delayed to those 
states whose legislatures had accepted the provisions when the 
Comptroller of the Treasury ruled that the legislation actually failed to 
appropriate any monies. In the confusion of amending the bill and 
pushing it successfully through Congress before the close of the 
session, the measure's sponsors misworded that section dealing with 
funding. The oversight was corrected when the lawmakers rushed 
through a special appropriations bill effective on its February 1, 1888, 
date of approval. By the end of that year experiment stations were 
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organized (or in some cases, reorganized) in all thirty-eight existing 
states and in the territories of Utah and Dakota. Each state interpre-
ted the Hatch Act according to local political conditions, producing an 
array of institutional arrangements which conformed to no standard 
pattern. 
The Northern States 
The Connecticut experiment station at New Haven increasingly 
was an anomaly by 1888 when almost every other experiment station 
operated in connection with a college. Recognizing the value and 
tradition of this pioneering American station but equally mindful of 
the advantages of providing a station close to the farmers, the 
Connecticut legislature split its Hatch endowment in half. The 
Connecticut Agricultural Experiment Station at New Haven retained 
its board of control and added $7,500 of federal monies annually to its 
state appropriations and its fees for fertilizer, feed, and food analyses. 
The Storrs Agricultural Experiment Station, under the board of 
trustees of the Connecticut Agricultural College in Mansfield, was 
established and financed with the remaining $7,500. Competition 
between the two stations for support from state farmers was keen. In 
the 1880s and 1890s the state station at New Haven was the target of 
abuse for its neglect of "practical" farmer needs while the newer 
station at Storrs-encouraged farmers to help shape investigations. In 
the first decade of the twentieth century it was the Storrs station's 
turn to weather similar complaints . In 1912, a single director was 
named for the two stations yet their board of directors and programs 
maintained separate identities. 3 
Like Connecticut, Massachusetts used the promise of its federal 
endowment to create an entirely new facility in 1887. This new 
"Hatch Experiment Station" was located on the Amherst campus of 
the Massachusetts Agricultural College where the State Agricultural 
Experiment Station continued to operate entirely with state appropri-
ations. While the State Station increasingly confined its duties to 
laboratory analyses of fertilizers, the Hatch Station undertook broad-
er investigations utilizing field plots. Both stations were directed by 
the college president who, in 1895, convinced the legislature to fuse 
them in name as well as function. 4 
New York already had two separate stations when Hatch money 
became available. Initially, the federal funds went entirely to the 
Cornell Station, allowing the university to revive its dying agricultur-
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al program by doubling its staff. After 1894, the New York State 
Experiment Station at Geneva was given a 10 percent share of the 
Hatch monies. The stations maintained independent controlling 
boards until 1923 when the Geneva station was placed under the 
supervision of the Cornell College of Agriculture. Still, it retained its 
identity and separate program of work.5 
New Jersey's legislature responded to the Hatch Act in much the 
same way as had Massachusetts, creating a new station to receive the 
federal appropriations and attaching it to the college where the state 
agricultural experiment station already operated. The two stations on 
the Rutgers campus shared facilities, faculty, and a director but 
maintained separate managing boards and accounts for many years.b 
Maine avoided the bother of keeping separate accounts by rescind-
ing the state funding legislation that had supported a college-
connected station since 1885. When the Hatch Act passed, the Maine 
lawmakers discontinued their $5,000 annual appropriation to the 
station. When the initial Hatch payment was delayed they hurriedly 
granted emergency funds which carried the Maine station through 
1887. Even after regular state appropriations ended, fees from the 
analysis of fertilizers provided some local support. Similarly, Vermont's 
assembly, which had financed its year-old station only through 
fertilizer fees from the outset, designated the Burlington facility as 
the Hatch beneficiary.' 
Pennsylvania State College had been engaged in rudimentary 
plant variety and fertilizer tests for some thirty years when the Hatch 
Bill passed. Thus, in 1887, the legislature simply accepted the act's 
provisions by organizing the work at the college under the professor 
of agriculture who became director. The Delaware, Maryland, and 
West Virginia assemblies followed the same course in the next year by 
naming their state colleges as the sites for agricultural experiment 
stations. 8 
. 
New Hampshire's lawmakers chose Dartmouth as the recipient of 
the state's portion of the Hatch money. The college had maintained a 
small research farm on its Hanover campus since the mid-1870s. In 
1891, the state was given a large estate near Durham on the condition 
that an agricultural college would be established on the land. Dart-
mouth surrendered both its agricultural school and its experiment 
station when the New Hampshire legislature accepted the bequest.9 
In Rhode Island, passage of the Hatch Act more directly led to the 
creation of a new agricultural college. For a quarter-century the state's 
farmers had resented the use of the Morrill Act endowment by Brown 
University to fund scholarships for study in its classical curriculum. 
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When federal support for agricultural research became available in 
1888, this dissatisfaction crystallized into demands that the legislature 
create a new agricultural school under which an experiment station 
could operate in the interests of the farmers. With the help of the 
town's citizens, a suitable site for the Rhode Island Agricultural 
School was secured near Kingston. The station immediately began its 
work of preparing an experimental farm under the school's managing 
board of "practical agriculturists." The doors opened to students in 
1890, and four years later the renamed Rhode Island College of 
Agriculture and Mechanic Arts successfully wrested the land-grant 
endowment from Brown. 10 
The Southern States 
Farmer discontent with the University of North Carolina agricul-
tural program prompted the relocation of the ten-year-old experiment 
station when Hatch money became available. Although the new 
Agricultural and Mechanical College at Raleigh became its home, 
control of the station research program was transferred back and 
forth between the A & M College and the State Department of 
Agriculture until the mid-1920s. 11 
Tennessee, Kentucky, and Alabama reorganized their college-
attached experiment stations when federal funds appeared. Investiga-
tions at these Southern stations were broadened considerably as 
researchers were relieved of some of the pressure to analyze fertiliz-
ers in order to garner financial support. Louisiana's two existing 
experiment stations, the state station at Baton Rouge and the private 
Sugar Experiment Station near New Orleans were joined by another 
one in northern Louisiana in 1888. To make them eligible for aid 
under the Hatch Act, all three were put under the control of the 
Louisiana State University and Agricultural and Mechanical College.12 
South Carolina was on the verge of implementing its own system 
of experiment stations when the federal-support act was approved. 
In December of 1886, the state legislature passed a measure to operate 
two research farms out of fertilizer tax proceeds. The availability of 
Hatch money allowed the expansion of the plan to include a central 
station at Columbia's South Carolina College from whence the college 
president directed work at all three stations. In 1890, the main station 
was moved to Clemson where an agricultural college had been 
established in the previous year. 13 
Virginia, too, was ready for the Hatch Act. In March 1886, the 
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state lawmakers anticipated the act's approval by providing for an 
experiment station under the A & M College at Blacksburg to be 
established when federal funds arrived. Not until 1905 did the state 
augment the Hatch support. 14 
Mississippi's Agricultural and Mechanical College in Starkville 
had engaged in some experimental farm research since its 1880 
founding so it was a logical choice as a station location in 1888. The 
school board of trustees was designated by the legislature to super-
vise the station work, initially with the advice of representatives from 
Mississippi's leading farmer organizations. The latter group was 
largely inactive after 1890. Arkansas and Texas in 1888 and Oklahoma 
in 1891 located their experiment stations at existing land-grant 
colleges where they were rsromptly forgotten for some years by 
allocators of state revenues. 5 
The experiment stations in both Florida and Georgia fared even 
less well in their formative years. In 1888, Florida's four-year-old State 
Agricultural College at Lake City was given responsibility for a new 
system with the main station located on campus and three substa-
tions scattered over the state. Within a year, the system director and 
entire staff were dismissed and, in 1897, the substations were 
abandoned. State financial support remained elusive until 1906, 
when both the college and the station were transferred to Gainesville 
as the University of Florida. The University of Georgia trustees 
authorized the formation of the state station in connection with their 
college of agriculture in 1888, but when the townspeople of Athens 
failed to provide suitable land, the legislature located the station on 
donated farmland near Griffin. The inclusion of the university 
chancellor and a professor on the station board of direction, which 
was otherwise comprised of a "practical successful farmer" from 
each congressional district, was the college's only connection with the 
station for many years. 16 
The Midwestern States 
In the Midwest, the Wisconsin State experiment station was made 
eligible for Hatch funds by a simple acceptance of the measure by the 
legislature. In Ohio, the process of naming a beneficiary for the 
Hatch Act revived an old rivalry between the state experiment station 
and Ohio State University. The station's creation in 1882 had created 
such controversy that the state legislature had compromised by 
placing the facility on the university's Columbus campus alongside 
.?8 I fl~t• Lt')(flCIJ 
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Stephen M Babcock. a chemos! wtlh the Wtsconstn Statton, on 1890 perfected a rehable. 
tnexpenstve test for delermtntng the butterfat content of mtlk. a great boon 10 tho 
emergong datry tnduslry. (NatiOflat Alchtves and Records AdmtntstratiOfl pholo) 
the agricultural ~chool' s farm, but with a separate board of directors. 
When the Ohio ~talion won the contest over the Hatch fund 
disbursement in 1887, the contending parties negotiated a truce 
under which the university was reimbursed for the sta tion's use of its 
facilities and for the service of the school's professor of agriculture as 
thl• station director. I he <~rrangement lasted until 1892 when station 
field work was mowd to a newly acquired farm JU!>t south of Wooster 
,1nd its offices took up quarters in downtown Wooster. 17 
Allocation of federal funds for agriculturill research intensified 
the simmering controversy in Missouri and Iowa, too. While both the 
University of Missouri and Iowa State College maintained schoob of 
agriculture, these d ivisions were perceived by state agricultural 
interests as mere token gestures to collect on Morrill grant funds. 
With the passage of the Hatch Act these sentiments revived, stimulat-
ing repeated efforts to move the institutions' schools of agriculture 
and their connected experiment stations to independent locations. 
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The colleges held on to the stations, but the successive controversies 
plagued research efforts for the remainder of the century.18 
The agricultural experiment stations organized under Kansas 
State Agricultural College and the University of Minnesota shared 
another obstacle to development. With rudimentary farm investiga-
tions already underway, both institutions simply designated their 
agricultural faculties as experiment station staffs and appointed the 
department heads to supervisory councils. While a director was 
named at each station, the position's occupant was limited to han-
dling correspondence and administrative matters, leaving the re-
searchers to pursue whatever interested them. The result, too often, 
was unfocused, short-term investigations. The Minnesota station 
moved to centralize authority in the mid-1890s while Kansas delayed 
action until 1906. av 
The conversion of the college farms to experiment stations under 
the land-grant institutions in Michigan, Indiana, and Nebraska was 
more orderly. Both the Michigan Agricultural College and Purdue 
University had some experience with government-subsidized investi-
gation. Since 1881, agricultural facul ty at the former had conducted 
research on farm topics specified by the legislature while chemists at 
the latter had supervised Indiana's fertilizer control program. Despite 
changing the name of its school of agriculture to "Industrial College" 
in 1881, the University of Nebraska agricultural program also was 
fully prepared to accept the duties thrust upon it when the state 
assembly accepted the Hatch Act. Illinois University had no such 
head start . As a land-grant institution it had emphasized the mechan-
ic arts half of the A & M formula. With federal funds after 1888 and a 
dynamic new director who garnered state financial assistance after 
1900, the agricultural experiment station helped elevate the entire 
university agricultural program. 20 
In one of the two states which had comprised the Dakota Territory 
until 1889, the Hatch Act actually Jed to the founding of the state 
college. A South Dakota Agricultural College had been in existence 
since 1881 and to this was added an ag.ricultural experiment station in 
1887. North Dakota was slower to respond, achieving statehood 
without a land-grant college to which a station could be attached. 
Eager to share in the Hatch bounty, the state legislators were 
convmced by proponents of agricultural education to simultaneously 
create a North Dakota Agricultural College and an agricultural 
experiment station in 1890. The school president served concurrently 
as station director and both organizations were supervised by a board 
of trustees. 21 
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The Western States 
In the Far West, California had the only functioning agricultural 
experiment station in 1887. With federal money to support work at its 
Berkeley location, it used more local support to expand work onto 
eight outlying stations between 1888 and 1900. The other states in the 
region, avid for national aid in promoting economic development, 
quickly moved to establish their own stations. 
Oregon, Colorado, and Nevada, as states with existing land-grant 
colleges, accepted the Hatch Act offer within the first year that 
money became available. Oregon's twenty-year-old State Agricultural 
College appointed its extant staff as station researchers in 1888. In 
1891, the school president took over as station director. Colorado 
State Agricultural College had used its farm for plant variety testing 
since 1883, so this facility was designated as the experiment station 
five years later. Two substations were immediately founded by the 
legislature and two more joined the system in the early 1890s. Nevada 
also attached its station to the state land-grant institution but added 
no substations. Initially, the Nevada station did not even add any 
staff - the University of Nevada president was made the station 
director and a professor of chemistry became its researcher. 22 
Wyoming established a university in 1887 when it was still a 
territory, then added an experiment station when it achieved state-
hood in 1891. The $15,000 annual Hatch grant also was used to 
support five branch units during the station's first decade of operation. 
Washington, Montana, and Idaho founded experiment stations soon 
after becoming states, too. Each was attached to a state college which 
was created at the same time. Washington did so in 1891, making the 
station a department of the Washington Agricultural College and 
School of Science, and placing it under the direction of the president. 
Idaho's university and experiment station were established in the 
next year in Moscow. No farm facilities were available there, however, 
until1896 when the closing of three distant substations prompted the 
college town's citizens to purchase a nearby site. The Montana 
legislature accepted the Hatch Act in 1893, making the station a 
department of the Montana Agricultural College organized at the 
same time. The college governing board closely supervised station 
research put under the direct control of a director. 23 
Utah and New Mexico in 1889, and Arizona in 1890, were still in 
the territorial stage when their legislatures instituted colleges with 
allied agricultural experiment stations. Despite the addition of branch 
Fulfilling the Original Mission: 1887-1940 I 31 
stations in the early years of the New Mexico and Arizona stations, all 
three stations operated limited research programs with no state 
financial assistance until after the turn of the century. 24 
Courting Farmer Support 
Although the Hatch Act provided a stable source of revenue for 
the agricultural research system, it was a narrow base of support. 
Like many of the land-grant colleges after the Morrill Act, the 
experiment stations after the Hatch Act found winning the farmers 
over to their side to be an arduous task. An emphasis on courting 
farmer support by discovering solutions to pressing production 
:>roblems developed at an early date and became an enduring trait in 
1gricultural experiment stations. 
It was a time when scientific knowledge about agriculture was 
scarce, trained scientists were scarcer, and farmer discontent was 
abundant. The infant years of the state experiment station system 
coincided with the culmination of nearly three decades of increasing 
restiveness among the nation's farmers. Indeed, some political sup-
port for the creation of a publicly financed system for agricultural 
research doubtless was founded upon the hope that it might help 
ease the farm sector's transition into America's industrializing economy, 
and quiet tlie clamor for more fundamental economic reforms. In the 
1890s the land-grant colleges in Kansas, Iowa, Missouri, and West 
Virginia suffered through the same types of battles over control 
which had racked a number of schools in the 1870s and '80s. In this 
Populist atmosphere, the stations naturally turned to their client-
farmers to answer the question of what research was to be. 
Most farmers, still suspicious of "book farming'', ignored the 
stations. More enlightened agriculturists, recognizing the potential 
benefits of experiments but discounting the need for scientists to 
conduct them, suggested simple enough tasks for the new facilities: 
test varieties for individual farmers who had neither the time nor 
money to do so themselves, and disseminate knowledge about the 
best practices. Legislators in many states added another duty: regu-
late a broadening array of products that the farmer either bought or 
sold. By 1899, at least twenty-eight of the stations were required to 
inspect seeds, fertilizers, feeds, and foods. Practical investigations 
with immediate payoffs thus came to be expected from the experi-
ment station system.25 
The development of administrative relations in the colleges with 
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which the stations were connected also encouraged them toward 
practical work. Still struggling for public acceptance themselves, the 
land-grant schools often regarded the new stations as little more than 
federally financed allies in their cause. Encouraged by the vague 
wording of the Hatch Act, most states simply incorporated the station 
into the general administration of the college. The college board of 
trustees usually became the station board of control bringing with it 
an overriding concern for economy. Common, too, was the naming 
of college officers and faculty to corresponding positions in the 
station. As late as 1900, fourteen college presidents were serving 
concurrently as station directors. At the other institutions, the heads 
of resident instruction usually filled the station director positions. In 
most instances, existing departmental structures were retained so 
that station investigations usually proceeded along a mixture of 
comJllodity and disciplinary lines. Too often in these situations, the 
duty of performing enough research to qualify for Hatch disburse-
ments was imposed upon an agriculture faculty already engaged in 
full-time instruction. 26 
With few faculty experienced in the methods of scientific inquiry 
and with pressure coming from college trustees and administrators to 
run the research programs as inexpensively as possible, the tendency 
was strong to operate station lands as model demonstration farms 
which could pay their own way and present an attractive appearance 
to visitors. "Research" on such a farm might consist only of plant 
variety trials alternating with plots displaying the effects of differing 
soil treatments and crop rotations. Whether used for demonstration 
or for the discovery of new knowledge, a single station farm was 
limited in its usefulness. Only those who visited the college could 
learn from its model farm and only those who shared the farm's 
climate and soils could apply its scientific discoveries. Recognizing 
these limitations and responding to public demands, the stations 
expanded beyond their own farms to enlist practicing farmers and 
more distant lands to broaden the scope of their investigations and 
the support of their programs. 
Some stations, acknowledging the widely shared belief of their 
farmer clients that research only required patient observation, dis· 
patched seeds, fertilizers, and report forms to farmers scattered over 
their states. West Virginia's station gave wheat, fruit, and forage 
seeds along with detailed planting and reporting instructions to each 
of the university regents to distribute to cooperating farmers. Of 
those who received wheat seeds in 1889, only one out of 708 
cooperators returned useful information while 85 percent returned 
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no information at all. The program was dropped in 1890 after three 
years and an expenditure of some $2,600.27 
Substations Introduced 
Off-campus research sites staffed by station personnel proved 
more popular than enlisting the aid of cooperating farmers, though 
often no more enduring, in the early years. Branch stations could 
provide opportunities for longer-term, supervised investigations on 
soil types and under climatic conditions not available at a central 
station. They also could provide opportunities to disburse precious 
station funds so broadly as to dilute the entire research effort. With 
its immense land area of radically different climates and soils, 
California's research program with eight outlying branches devel-
oped the most elaborate system. At least twelve other states operated 
substations between 1888 and the end of the century. In some states 
sites were secured from generous townspeople while in others, land 
was either rented or purchased. Whatever the source of land, most of 
the substations were overseen by a locally hi red farm superintendent 
who conducted plant variety and fertilizer triais at the direction of the 
main station staff. Station scientists and budgets often were stretched 
to the limit by such activities, particularly when state lawmakers 
mandated branch stations, then provided no additional funds for 
their operation. 
Alabama, which had one branch station in existence in 1888, 
offered an extreme example of what could happen due to a lack of 
extra funding. In accepting the Hatch Act the legislature allocated a 
$2,000 portion of the annual appropriation to the three-year-old Black 
Belt branch. The state assembly in 1889 began creating a series of 
secondary-level agricultural schools, designating them at the same 
time as "branch experiment stations." In 1890, a bill was passed to 
fund each of three newly created schools with equal parts of a $6,000 
share of the $15,000 federal grant for agricultural research in Alabama. 
Only the governor's veto, strongly backed by friends of the land-
grant college at Auburn, saved the main station from having its Hatch 
support fractioned out to a system of high school-connected demon-
stration farms. 
Few stations faced budget raids of the magnitude in Alabama, but 
a number of them did have to close down branch operations when 
local support evaporated in the depression of the mid-1890s. In the 
early decades of the twentieth century, many branch station systems 
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were revived but they more often were done so in an effort to make 
programs more applicable to the farm problems of the entire state 
and less as a concession to popular agitation to share in the federal 
largesse. 23 
Association of American Agricultural Colleges 
and Experiment Stations 
Difficulties in developing popular research programs and effec-
tive station-college relations were anticipated when the Hatch Act 
was being framed. The 1885 gathering of agricultural leaders had 
established a committee to plan for a permanent organization to 
address problems common to the colleges and experiment stations. 
That committee was the latest in a series involving agricultural 
teachers, researchers, and administrators who had been unable to 
create an organization largely because they had failed to solve the 
question of whether the problems of colleges or of scientific investiga-
tion should be their proper concern. Success came only after the 
passage of the Hatch Act in 1887, when, in October of that year, the 
Association of American Agricultural Colleges and Experiment Sta-
tions was born. 29 
Defini_?g College-Station Relations 
Under guidelines suggested by the organizing session's Washing-
ton host, Commissioner of Agriculture Norman J. Coleman, the new 
Association drafted a constitution that neatly sidestepped the trouble-
some organizational qu~stion by giving each college and each experi-
ment station one vote in its business proceedings. While this action 
implicitly recognized that the stations were something more than 
"departments" of the colleges in the usual sense, it went no farther in 
defining the college-station relationship. That task was tackled by 
two separate committees during the first meeting. One headed by 
Tennesse~ station director Charles Dabney interpreted the wording of 
the Hatch Act for Association members, concluding in a set of 
advisory propositions that each station should be a distinct depart-
ment with a single administrator devoting most of his time to the 
station work. The Dabney committee further suggested that the 
station maintain separate accounts to better ensure that all Hatch 
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monies were spent in station research rather than in general college 
operation. 
With the Dabney committee report as a philosophical base, a 
second committee comprised of three experiment station pioneers 
was asked to prepare a blueprint for station procedures which could 
be followed by directors setting up institutions under the Hatch Act. 
Veteran directors Samuel W. Johnson and Wilbur 0. Atwater of 
Connecticut and George H. Cook of New Jersey seemed to realize the 
impossibility of their assignment from the outset. Their long experi-
ence was in conducting research programs largely independent of 
colleges, a situation which would be uncommon to most new 
stations. Additionally, each station would encounter challenges and 
opportunities requiring unique administrative responses. Instead of 
prescribing a model structure, then, the Johnson-Atwater-Cook re-
port offered a survey of opinions by other station officials on their 
anticipated work under the Hatch Act. Like the Dabney committee 
report, the authors could only offer the high-minded suggestion that 
the stations always remember that they had a mission to both 
advance science and serve the farmer.30 
Unable to resolve the issue of college-station relations within the 
states at this first meeting, the Association was confronted with the 
related, but more immediate question of college-station relations 
within the organization itself. In January 1889, at the second annual 
convention, the delegates met in Knoxville to again consider develop-
ing a model for successful station administration. Henry P. Armsby, 
director of the Pennsylvania station, reoriented the deliberations 
when he offered an amendment to the Association constitution 
which would split the body into two sections. In one section, the 
college presidents would convene to discuss administering teaching 
programs while in the other, station directors and scientists would 
meet to share the investigative techniques and results of their 
research. In this manner, Armsby suggested, the separate spheres of 
education and experimentation would both advance. Under his 
proposal, the two sections would continue to convene in brief joint 
sessions about common concerns. The Armsby resolution framed a 
cluster of persistent issues in college-station relations into one funda-
mental question: were teaching and research compatible within a 
single institution? The problem had challenged the American stations 
since their beginnings and threatened the unity of their new organiza-
tion through the turn of the century. 
During the time remaining in its 1889 Knoxville sessions, the 
Association declined to act upon the resolution. Another reorganiza-
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tion plan was adopted at its next annual meeting, dividing the 
membership into six permanent committees (later designated as 
"sections") representing the disciplines of agriculture, botany, 
chemistry, entomology, horticulture, and college management. While 
this structure recognized that Association members had diverse 
interests and that college administration was a separate field, it 
implicitly denied that teachers and researchers had distinct concerns. 
The annual sessions through the 1890s considered the issue repeated-
ly as a succession of land-grant college leaders used the occasion to 
advance their views. The principal positions that emerged from these 
discussions were perhaps best presented by three Association spokes-
men in that decade. 
In the fall of 1889, George W. Atherton, president of Pennsylvania 
State College, articulated what might be termed the college presi-
dents' position in his presidential address to the third convention of 
the Association. Atherton argued that the framers of the Hatch Act 
wisely had intended to connect research to teaching in a unified 
program to advance the land-grant mission of placing practical 
knowledge in the hands of the public. As Atherton phrased it, "Let 
the college investigate that it may teach well, and the station teach 
that it may investigate, ... " with each activity complementing the 
other.31 
Challenging Atherton's contention was Whitman H. Jordan, direc-
tor of the New York station at Geneva. Advancing the opinion of 
many career directors toward the specious doctrine that teaching was 
an inducement to better research, Jordan labeled the assertion "an 
unmitigated, though perhaps comfortable, fallacy." The New York 
director insisted that under the arrangement prevailing in the colleges, 
experimental investigation inevitably was slighted as teaching took 
precedence. Only the complete separation of activities could ensure 
the advance of both endeavors, Director Jordan maintained.32 
With Atherton's and Jordan's positions representing the extremes, 
most Association members' views fell somewhere between wanting 
the stations to be completely subservient to or completely indepen-
dent of the colleges. Henry Armsby, ten years after he had first 
proposed to split the Association, became its president and a spokes-
man for conciliation. He had spent that decade as the director of the 
Pennsylvania station, in conjunction with the state college. In evolv-
ing a working relationship with the college president, George Atherton, 
Armsby developed a comprehensive position which gave equal 
weight to instruction and research in the land-grant mission. In his 
1899 valedictory, Armsby told the Association members, "The ideal 
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l'Xp~rim~n l ~lalion ~hould be as full y separated as possible from the 
detail~the daily ~rind-of undergraduate instruction, whi le retain-
ing it5 generc1l ~upervision and inspiration." The college, then, must 
embrace the station as the discoverer of new knowledge and as the 
trainer of graduate ~tudt•nts from whose ranks would emerge suc-
ceeding generat ions of teacht•rs and scientists. Furthermore, the 
~ta tion must be directed by a professional scienti~l who could offer 
tht• staff im.piration, not by a college president who could only give 
h . I . )) t em parlla attentton. 
Whi le 1\nnsby presented an allrclCti ve synthesb of vit•wpoints 
h<·ld by Associa tion members, pr,Ktical consid erat i on~ delayed the 
adoption of one of the crucial features of hb vision. A resolution 
urging tha t colleges reduce researchers' teaching loads was tabled in 
the sessions of 190 1 and 1902. Still ,,, consensus in favor of Armsby'~ 
attitude had emerged by 1903 when the 1\ssoci,ltion, apparent ly no 
longer afraid th,H the move would tear apart the organization, voted 
to adopt a new ~tru ctun.• similar to that first proposed in 1889. 
Dropping the awkward s ix-section arrangement, the Association was 
recon~tituted into two sections, one comprised of college presidents 
The Armsby Calorimeter, developed in 1902 by Pennsylvania Experiment Station 
Director Henry Prentiss Armsby, was used to measure the energy and metabolism of 
large animals unlit the mid·1950s. (Pennsylvania A.E.$ . photo) 
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and the other of station workers. An executive committee with three 
members from the presidents' section and two members from the 
stations' section assured overall control by the colleges but recog-
nized the importance of the stations. The reorganization, significantly, 
provided for annual gatherings of station researchers where they 
could concentrate on developing effective approaches to common 
problems. 
Office of Experiment Stations 
Just as the Association evolved a structure to better address 
problems in college-station relationships, the United States Depart-
ment of Agriculture developed an effective agency to ful fill federal 
obligations under the Hatch Act. Created in 1888, the Office of 
Experiment Stations was begun as a center for the exchange of 
information between the stations and grew to become an equal 
partner with the experiment station section of the Association in 
formulating research policy for the nation's agricultural experiment 
station system. 
Atwater Sets Standard of Excellence 
Wilbur 0. Atwater, early station pioneer and, in 1888, director of 
the Storrs School Agricultural Experiment Station in Connecticut, was 
selected as the first head of the Office of Experiment Stations. 
Atwater brought a reputation for rigorous scientific inquiry and 
independence which stood him well with state stations that were 
sensitive to any hint of federal control. Accordingly, Atwater strictly 
adhered to the limited role assigned the USDA by the Hatch Act: 
assisting the stations in working together and suggesting how they 
might best approach their research to ensure its quality. 
Envisioning its primary duty as facilitating communication be-
tween the stations, Atwater's office initiated a series of publications 
to keep them abreast of each other's work and of the latest scientific 
developments. Between 1889 and 1913, a total of 256 Bulletins and 118 
Circulars on specific topics of general interest to the stations were 
issued by the Office of Experiment Stations. Begun in the same year 
and continuing until 1946, the monthly Experiment Station Record 
published a compilation of abstracts from American and foreign 
station research reports. Both of these jouma.ls were printed in close 
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cooper.ltaon wtth the A~MKicltion, whost• ,1nnu.11 deliberations were 
publbheu by tht• Office of Experiment St.ltion~ until 1909. 
From his position a~ din•ttor of the experiment station offin•, the 
Connectiwt chembt did much to sh.1pe thl' wnccpt of the proper 
focus of rl'Sl'.UCh under till' lldtlh Act In .111 cldc.lrcss to the Associa-
tion in 1&\9, Atwater prl'scribcd successl\·t• steps in the rl'Sl'Mch 
proce~s: h'll'n to the f<Hnwr to dctcrmme his nt'l'ds; select .1 spcc1fic 
problem on tht• bash of tlw stcltion's potl'nt~o~l lor finding <1 solution 
with cWdilclbll' fc1ci lities ,md l"l'sourccs; plcHl l'Xperiments ran•fu lly; 
complett• tlll' l'Xperimenh cll"lOruing to tht• p ldn, clrriving clt dl'finitc 
concfu.,wns, ,md, fin,1llv, pubh'>h the findmgs m such a 1\cl\" th.1t the 
farnll'rs roulu use them llt•c,luse Atw.ltt•r ""·" convinced th.lt the 
support of lc~rmcrs ulhnMtl'ly wuld bl' won only by drscovt<ring 
principft•s of clgriculture thdt Wl'fl'long·tt•rm solutnli1S tO their probft•ms, 
he Cdut ionl'd c1gc1inst str.1ining resources in •"' dlort to find,, cure for 
every m•w problem tht• f.~rmt•rs encountt•n•d. In .111 era when the 
tendency "'•'' to do ,mythmg to ganll'r fc~rnwr loyalty, D1rector 
Atwatt•r's ,,c.J,Ke, b.Kkt•d up lw hi-. pt'r"m.ll reputahon ,1nd the 
pre~tl)\l' ollw .. position, \\'cis,, \'c1luc1ble n•mmc.lt•r that the demands of 
the stll'lltlfll d1.,cipline should lw the guidt• .md the advanrl•nwnt of 
knowlt•dgl' :-.hould be tht• st.1ndc1rd of sutn•ss for the stations. 11 
Atw<~tl'r rhosc to return to Connecticut .1nu hi., full-time dirl•l"lion 
of the Storrs st.1tion in 1!\91, lt•cwing the work oll'ncouraging till' st.1te 
stations to .1dopt his ~tdnu<~ru uf excellent~ tu tc1pc1ble succc,,urs. I he 
Wolbur 0 Alwaler was lhe lorsl dorec· 
lor ol lho Olhce ol Experomonl Sla· 
hons. 18881o 1891. and a pioneer In 
nulrohon research (USDA pholo) 
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Abram W Harns was the soc· 
ond dorector of the Offoce of 
Experoment Statoons. t 89 t to 
1893. and. subsequently, pre~­
odent of the Untversoty of Maonc 
(Naltonal Alchtves and Rec-
ords Admmrsrratron photo) 
fir'>t of these was Abr.1111 W. llarris, a Wl'sky.1 11 trained teacht•r ol 
history and mathl'11Mtics who had served ,b Atwater's assbt.1111 
director in the Offict• of Experiment Station'>. When Harris rt•signt•d 
in 1893 to become the pre.,ident of Maine ~t.1lt• College, ,mother of 
Atw,lter'~ proteges from the We~leyan hum.lntties program assumed 
the post. Alfred Charh.•s True had followed ht-. colleagues to Washmg 
ton when the Office of hperiment Staltons was created, becommg 
an assistant to the dtrt•cltlr. He emerged as the pivotal individu,ll tn 
the development of tht• public agricultural reseilrch system during tht• 
next thirty years. 
True and the Atwater Standard 
Under True's leildership the Office of ExpNiment Stations became 
much more than the "clearinghouse" of information which ht• 
claimed it to be; it succeeded in convincing the state experiment 
~lat ions to put Atwater's theories into practice. The station representa-
tives in the Association actually formulated the policies to attain 
Atwater's noble goals but, buffeted by local pressures, they relied on 
the federal office to help put them in effect. Although True was not a 
scientist, he was a careful, rigorous administr,llor with a diplomatic 
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Athod Charles True. d~roctor ot 
the Othce or Experomont Sta 
liOns lrom 1693 10 19 15, onolo 
ated a seroes ol polocoes and 
ptocedures whiCh shaped state 
loderat relatoons on the publoc 
agrocullural research pa11ner 
V.op 10 the ptesent day (Na · 
1100al Archrves and Rec01ds 
Admmrstratl()(l photo) 
personality well-suitt>ti to his delicate mb~iun. I lis special t.11l'nt w.ls 
to gain increasing .1dhercncc to regu l,llions of the Office whik 
maintaining the trust of s tate s tation, Mtspidous of federal dircctiVl''·" 
The legal basb of the federal agency's influt•nce stemmed from ''' 
oversight of expendttures under the /latch Act,,, power deleg,1ted to 
the Office of Expenmt•nt Stations 111 189-1 l·r<~mcrs of the llallh Ad 
had refused to require federal fi!;c,ll rL'\'il'W because they fe.trL•d 
opposition to that wntrol. The execuhVl' mmmiHec of the A-.'lKt.l 
lion could, and did, inve;,tigate rumored dt•linqut•ncies but h.1d nu 
power to withhold federal funds. Beginmng in I 1:!90, they propo~L·d 
accounting forms for congressional considL•r.Hion. !:3oth Congress and 
True resisted the imposition of feder.1l .1uthoritv until they Wl'rl' 
forced into action by il new Secret.uy of Agriculture, j. Sterling 
Morton. Morton wa., a lready famous for hts dist,lstc of government 
extravagance when he became secretarv ,,t tht• bcgtnning of a nahonal 
economic depression. When the propo&ed budget of the Department 
of Agriculture came before him in 1894, Morton struck out tht• 
request for money under the Hatch Act bcc.lust• his office had no way 
of accounting for the expenditures of tht• st.ltC stations. The Association, 
representing the s tations, quickly came to ll'rms wi th the Secretary, 
who restored the sums for 1895 in return for the authority to institute 
fiscal review through the Office of Experiment Stations. 
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Station Reviews Introduced 
Content with his victory of principle, Secretary Morton left the 
development of accounting procedures to the Association. With the 
cooperation of Director True, a policy that went increasingly beyond 
the mere annual reporting of expenditures was decided upon by 
station leaders. The Office was urged to institute personal visits to 
the stations, thus linking its new fiscal review responsibilities with 
the advisory functions inherent in the words of the Hatch Act. In this 
manner, True's office would be able to examine not only accounting 
procedures but also management, college-station relations, and entire 
research programs in light of local circumstances. The policy, initiated 
with thirty-five station "visits" in 1895 (True scrupulously avoided 
the word "inspections"), became the foundation of the federal 
partner's contribution to the state agricultural experiment station 
system. From these review trips True and his associates learned of the 
constraints under which the stations labored and offered suggestions 
for improvements. The visits also gave True an overall picture of the 
entire national system of stations, placing him in an ideal position to 
formulate procedures to improve that effort on a national scale. 36 
Hatch Funds Reserved for Research 
True shared his predecessors' belief that the primary mission of 
the experiment stations was to discover scientific truths rather than to 
serve as bureaus of information. With this ever in mind, True 
embarked on a policy course which inexorably narrowed the range of 
activities permissible under federal funding. At the same time, he 
was careful to respect the cardinal principle implied by the Hatch Act 
that each station was to decide its own research agenda according to 
the needs of its own s tate. True's aim was not to dictate research 
priorities but only to reduce the educational duties placed on stations, 
enabling their scientists to devote themselves to scientific investiga-
tion alone. Although most directors would have agreed that their 
financial and professional resources were spread thinly over too 
varied a program, they were unable to consolidate and concentrate 
their work for fear of alienating hard-earned local support. With the 
power to decide the eligibility of state stations for Hatch funds after 
1894, True had an implicit threat of his own to counter that fear. 
The maintenance of branch experiment stations was one activity 
which, as usually operated in the nineteenth century, drained money 
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and personnel while contributing little to the station mission of 
discovery. Between 1889 and 1894, the number of substations had 
grown from fourteen to forty. Convinced that most of the auxiliary 
station work was only peripherally related to research, True ruled in 
1894 that federa l funds could no longer be expended in the support of 
branch experiment stations. Within three years the number of substa-
tions fell to eleven as state legislatures were loathe to substitute more 
local a~propriations in the depths of the economic depression of the 
1890s. 7 
Dr. True moved to end the almost universa l practice of using 
Hatch money to support college leaching. The Office of Experiment 
Stations, backing the station directors' position in the Association, 
had d iscouraged the app lication of federal money to pay teacher 
salaries since its creation in 1888. Still, at those many institutions 
where educational dollars were short and commitment to research 
was weak, the temptation was strong to usc whatever funds were 
availilblc to keep teaching going. In 1899, the United States Attorney 
General ruled in favor of True's stand that Hatch funds could not be 
applied to any expenses re lated to academic instruction. Abuses 
continued into the twentieth century, because when station scientists 
were employed as college teachers (as ha lf were in 1905), it often was 
II\ I-
The Kjeldaht nitrogen apparatus used by the Connecticut station (New Haven) typitied 
state-ol-the·art laboratory equipment in the early 1900s. (Connecticut A.E.S. photo) 
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impossible to guarantee that their time devoted to each activity 
matched the portion of their salaries paid from each account. The best 
the Office of Experiment Stations could do was to urge administra-
tors to recognize the value of research and insist that separate 
accounts were strictly maintained. 38 
True was largely successful in his efforts because he adroitly 
wielded the powers of his office and earned the respect of the leaders 
of the nation's agricultural research. In the decentralized system, 
True was the link behveen stations. He labored to encourage stability 
in the nation's programs, promoting equality of rewards and opportu-
nities to discourage turnover in scientific personnel and acting as a 
placement service for stations in need of excellent scientists. Perhaps 
most importantly, Dr. True was perceived by the state research 
administrators as their official protector against unreasonable local 
pressures. Armed with Office of Experiment Stations rulings threat-
ening the withdrawal of federal support, state directors could fight 
off raids on their station finances while remaining in the good graces 
of local powers.39 
USDA Scientific Standards Expanded 
By acting as the system's advocate in counsels within the USDA, 
the Office of Experiment Stations managed to maintain good rela-
tions with the stations even as other Department of Agriculture 
agencies began to threaten the state experiment station monopoly on 
federal research dollars. James "Tama Jim" Wilson became the 
Department secretary in 1897 and remained in the position until1913, 
serving in the cabinets of three presidents. Capping a career as a 
farmer, state and national legislator, professor, and experiment sta-
tion director, the Iowan personally supervised the USDA scientific 
program. He built a system of bureaus within the Department that 
soon competed with the state stations for appropriations and scientists. 
Wilson was an enthusiastic advocate of scientific investigation and 
Congress proved a responsive audience. General economic prosperi-
ty and public demand for governrnent regulation of food and drug 
ingredients during this "Progressive Era" encouraged Congress to 
grant ever more money and more extensive inspection duties to the 
bureaus. 
During Wilson's tenure as secretary, annual funds for the USDA 
jumped from barely $3 million in 1898 to well over $24 million in 1913. 
Additional money allowed the employment of additional personnel 
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and by 1904, USDA scientists outnumbered those at the state experi-
ment stations. New facilities for research by these federal scientists 
also were provided. In 1901, a 300-acre experimental farm in Arlington, 
Virginia, was founded and, in 1910, a 475-acre compound for research 
in animal and dairy husbandry was purchased in Beltsville, Maryland. 
Nor was the increased activity of the federal investigators confined to 
the Washington, D.C., region. By 1913, the Department's Bureau of 
Plant Industry was operating eighteen field stations in nine states 
while the Bureau of Entomology had thirty-five field laboratories 
scattered over the country. By that time, even the Office of Experi-
ment Stations was directing its own corps of agents out in the 
states.40 
True's own office staff grew from 38 to 209 members between 1897 
and 1912 as agency responsibilities broadened as an outgrowth of its 
earlier work. Even before Secretary Wilson's administration, Con-
gress appropriated special funds to the USDA to investigate the 
nutritive value of foods. Wilbur 0. Atwater, who had resumed his 
nutrition studies at the Storrs station in Connecticut upon his 
retirement from federal service, was recruited in 1894 to supervise the 
work as a special agent to the Office of Experiment Stations. Over 
time the program expanded to include an increasing number of 
collaborators and cooperators at the state stations. 
A similar development occurred with the Office's agricultural 
engineering work. Responding to demands from settlers in the arid 
West, Congress in 1898 gave the USDA $10,000 to collect and publish 
information on irrigation. The administration of the modest program 
was given to the Office of Experiment Stations which already 
compiled research results and which now added a Division of 
Irrigation with field agents to locate artesian wells. The responsibility 
for a similar effort in the drainage of swamplands was mandated in 
1902. Several state experiment stations cooperated by furnishing 
laboratory equipment and housing for resident agents employed 
directly by the Office of Experiment Stations. True's office also began 
direct administration of experiment stations when a series of them was 
created for America's far-flung territorial accessions in this period. 
Congress began providing direct appropriations for federal agricultur-
al stations in Alaska in 1899, in Hawaii in 1900, and in Puerto Rico in 
1901. Stations were added in Guam in 1908 and in the Virgin Islands 
in 1918.41 
As the congressionally commissioned scientific activities of USDA 
bureaus expanded, the state experiment stations became concerned 
lest they become mere substations to perform local field experiments 
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for a research system controlled in Washington. In appropriating 
funds, Congress encouraged cooperation with the existing state 
experiment stations. Consequently, much of the Department-directed 
work actually was carried out by station scientists using station 
facilities and equipment under various forms of ad hoc agreements. 
Ideally, the plans were drawn up between the leader of a bureau in 
Washington and a state director so that a concerted effort was made 
to address a problem with both local and national implications. Too 
often, however, a scientist in one of the national bureaus simply 
suggested to an investigator in a state station that they collaborate on 
·a particular project of mutual interest. Because the chance to work 
with federal scientists free from the oversight of local farmers could 
be a strong lure, such informal agreements were anathema to state 
directors concerned with organizational loyalty and mission. 
The developing array of informal agreements also was unwelcome 
to Secretary Wilson, who was designated by Congress to supervise 
the bureaus. In 1899, he declared his intention of bringing order by 
insisting that all proposals for cooperative investigations be reviewed 
in the Secretary's office. If approved there, the plans then would be 
charmeled through the Office of Experiment Stations to the states for 
ratification. 
In the same year, the Association initiated a study of the situation, 
releasing a report in 1900 which recommended agreements better 
specifying the responsibilities of each cooperator. The report's provi-
sions emphasized the autonomy of the stations, characterizing them 
as equal partners in "joint experimentation." Both the USDA bureaus 
and the state stations, the report insisted, should be free either to 
propose or reject a project. If a joint project was undertaken, a formal 
agreement must be negotiated between the agencies involved, not 
individuals. The written agreement would specify the financial 
obligations of each party as well as publication rights upon comple-
tion of the project. Although neither partner had to guarantee its 
continued cooperation, the report urged that each give "reasonable 
assurance" that the work would be completed. Furthermore, the 
report urged that the Department of Agriculture was obligated to 
confer with the state station even if it was engaged in independent 
work within the state. Neither Secretary Wilson's memorandum nor 
the stations' proposals solved the emerging problems of overlapping 
research that arose when federal research bureaus and state experi-
ment stations pursued what each viewed as its proper assignment. 42 
The stations rightfully claimed that the Hatch Act charged them to 
"conduct original researches or verify experiments" on an unlimited 
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range of subjects related to agriculture. Thus, they saw the USDA as 
an interloper who, by exploiting its more direct access to Congress to 
secure funds, was inexorably taking over the stations' work. With 
equal accuracy, the Department answered that it too had a congressio-
nal mandate to investigate questions of general concern to the 
nat ion's farm sector as well as to undertake specific projects a t 
specific places. Because the stations were oriented toward imme-iiate, 
local problems, the federa l bureaus argued that their own investiga-
tions were necessary to address thl' long-term needs of all American 
farmer~. 
Experimentation and Specialization 
Undoubtedly, the early work of the state agricultural experiment 
stat ions was parochial in scope and overpract ical in execution. Given 
the demands for the immedia te proof of their va lue, it could hardly 
have been o therwise. Yet the stations accomplished much in the two 
decades following the Hatch Act. 
The initial work of a lmost every s ta tion consisted of compiling 
data on the agricultural resources of the s ta te and presen ti ng the 
find ings to the farm popu lation. Surveys of native p lants, insects, 
soi ls, and cl imate fi lled the stations' ea rly publica tions along with the 
results of the chemical analyses of fertilizers, feed, and produce. In 
Edwin S. Good. head of the Depart· 
men! of Animal Husbandry from 1906 
to 1942. brought fame to the Kentucky 
Station for his work on I he problem of 
contagious abortion in callle and 
horses. (Kentucky A.E.S. photo) 
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the earliest years, studies of crops often meant rudimentary testing of 
varieties of a state's most important crop but grew into the science of 
agronomy. The same process occurred in horticulture where investiga-
tions of breeding and selection, orchard management, and fruit 
storage and preservation investigations followed simple variety trials. 
Early animal research concentrated on finding the best feeding 
regimes for beef and dairy cattle, swine, sheep, poultry, horses, and 
even mules. As these feeding trials developed, they came to include 
ever greater numbers of livestock to make their findings more 
relevant to commercial producers of meat and dairy products. Begin-
nings were made in animal health studies as well, with about half the 
state stations employing veterinary scientists by the early 1900s. 43 
Adams Act of 1906 Boosts Research 
The addition of animal health experts to stations was evidence of 
an important trend. Specialization in the agricultural sciences paral-
leled the maturation of research at the state agricultural experiment 
stations. Where the staffs of the agricultural colleges and experiment 
stations often initially had consisted of an "agriculturist'' and, 
possibly, a chemist on loan from another of the school's divisions, by 
the turn of the century horticulturists, botanists, plant pathologists, 
entomologists, bacteriologists, dairymen, and animal husbandmen 
commonly were listed on station rosters. 
Between 1889 and 1905, the number of workers employed in the 
system more than doubled, leaping from 402 to 845. Of course, not 
every state station expanded equally; staff sizes ranged from thirty-
five in California to only six in Delaware. Wherever the location, 
station researchers were more likely to be better trained than were the 
pioneer investigators of twenty years earlier when only a few leaders 
were trained in European laboratories. By the turn of the century, 
more and more of them had been taught in the burgeoning graduate 
programs of the agricultural colleges, where they had worked under 
established investigators in the experiment stations. While they 
doubtless absorbed much of the mission orientation that was part of 
their institutions' land-grant heritage, the new crop of more special-
ized agricultural scientists also emerged with a heightened sense of 
themselves as professionals deserving of the same respect as their 
fellow scientists and academicians. Identifying themselves more as 
practitioners of science than as servants of farmers, a growing 
number of station scientists challenged the prevalent assumption that 
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their research must cater to the whims of their local farm supporters. When led by directors with the skill to join scientists' interests with farmers' needs, the state stations slowly began to build a base of knowledge for continued advances at the same time that they won 
over the farmers with immediately useful findings. 44 The state agricultural experiment station system was flexible 
enough to welcome more intellectually rigorous studies but addition-
al money was necessary to allow the stations to embark upon paths of 
more innovative research . While overall state support increased sixfold between 1888 and 1905 (from about $89,000 to about $540,000), the stations benefited unevenly. In 1905, for example, fourteen 
stations received no state aid at all, while another five were assigned 
only the proceeds from performing inspection duties. A handful of the remaining state experiment stations were generously endowed. In 1905, Indiana appropriated nearly $85,000 to its station and New York split over $110,000 between its two stations. Few, however, 
received as much annually from their states as they did from federal 
coffers. Even when state money was available it seldom afforded 
much flexibility for research because lawmakers often earmarked 
money to study successive local farm "crises" or to pay expenses of politically popular branch stations. Although the Hatch Act did provide a stable source of $15,000 per station annually, its once-generous sums were inadequate by the turn of the century.45 By 1903, some leaders of the state agricultural experiment stations 
were convinced that an infusion of new federal funds was necessary if the system was to compete with the USDA research bureaus, 
advance its staffs professionally, and emerge from its dependence on farmer goodwill. Finding the Association absorbed in matters of internal reorganization, William A. Henry of the Wisconsin station took it upon himself to initiate movement toward securing more federal aid. Director Henry asked his friend, Wisconsin representa-tive Henry Cullen Adams, to test sentiment for such a proposal in Congress. Encouraged by the response of his fellow members of the House Agriculture Committee, Adams approached Dr. True of the Office of Experiment Stations to help him frame suitable legislation. The resulting Adams bill followed the simple call of the Hatch Act 
" for the more complete endowment and maintenance of agricultural 
experiment stations" with an additional $15,000 annually to each 
state, but it included two important variations. First, the bill restricted the use of new appropriations "only to paying the necessary expens-
es of conducting original researches or experiments .... " Gone were those phrases justifying all manner of teaching, demonstration, and 
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extension work pursued under the Hatch Act's sanctions to "verify 
experiments" and for "printing and distributing the results." While 
the new bill proposed to double federal grants to the state stations, it 
would do so gradually over several years. In the first year, each state 
would be entitled to a 55,000 increase over its normal $15,000. Then 
every year thereafter an additional $2,000 over the previous year's 
sum would be given until each station received $30,000 annually. In 
this way its authors hoped to make the bill more appealing to 
economy-minded Congressmen while encouraging expansion in re-
search at the stations. 46 
The tactic was successful only after two years of effort following 
Adams' introduction of the proposal in Congress in January of 1904. 
There, despite the absence of expected opposition from USDA 
bureau chiefs (who apparently refused to cooperate with each other 
in many matters}, the bill languished. Although Adams was an 
ardent champion, he was also a freshman representative pushing a 
revenue measure through a chamber dominated by House Speaker 
Joseph G. Cannon, an implacable foe of continuing appropriations in 
general and "book farming" in particular. Proponents for augmented 
endowments to the stations needed more than vague congressional 
sentiment in favor of science and progress to overcome such en-
trenched conservatism. 
The Association threw the full weight of its influence behind the 
Adams BiJJ only after congressional action on a related matter 
galvanized it into battle. When Adams introduced his measure, the 
Association's first legislative priority was further federal endowment 
for the land-grant colleges; thus enthusiasm for another funding bill 
was lukewarm. However, since it did favor the measure's aim, the 
Association helped Congressman Adams clarify the wording and 
solicited letters of support from station directors when the bill was 
resubmitted in March of 1904. 
In the meantime, the House approved an appropriations bill for 
the USDA that directed the Department to coordinate the nation's 
agricultural research into a unified and more efficient whole. The 
Association's executive committee quickly reacted to the threat to the 
state stations' independence, convincing congressional leaders to 
strike the offending proviso from the final version of the appropria-
tion act. Because the House had considered the measure, and even 
passed it without debate, the Association realized that it must take 
the offensive in educating Congress about the value of the state 
agricultural experiment stations. State directors who had so assidu-
ously cultivated the loyalty of agriculturists and politicians during the 
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previou~ two decades now turned to them for help. Congrl'S~ was 
deluged wi th letters dem.u1ding increased ~ubsidics for the ~tat i on 
svstern. In M.uch 1906. the Ad,lms Act ber<lml' law. 
' The Ad,lm~ Act had an imp.1ct on pubhr .Jgricultural reseMch far 
beyond .:1 doubling of fund~. Congress reafflrnwd its commitment of 
national support for loc.lllv darected expenml•nt.111on in connection 
with thl' lt111d gr.1nt institution~. Furthermorc, by rcquiring th,ll the 
new pron'l'd~ only be expl'nlkd for "origin.tl rt•se.uches," Congr1.•ss 
cndor!>ed tlw ~t.ll ion leadl•rs' l,tll for relid frum duties unrel,tted to 
the se.uLh for nt•w knowll•dgl' lhew victoril'' dad not come watlwut 
co~t . hmn•wr Whereas thl' U'-,DA, through tlw Ofhce of Exp~.·nment 
Station,, l1.1d been evolving .tn l'ver mort• 'tnngent policv of fi'Cill 
review of thl' ~t<1tions :-.mn• 1!194, the Ad.Jms Ad gave it th1.• duty to 
certify anm~<t l lv each st.ttt•'s l'ligibility ior continued support .Kcord-
ing to complianre with legi~l.ttive requin•m~.•nts. Upon this ler"l b.tse, 
fisca l rL·vil•w w.ts traahforml•d mto perforn1.1nn• l'v.tluat ion 
Exhobots hke the one at the Montana State Faor on t9t t were one method of com· 
munocallng tho fru1ts of research to farmers. (Montana State Umvers•ty photo) 
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Experiment Stations Committee on 
Organization and Policy 
Some problems associated with the Hatch Act were avoided in 
implementing the new legislation because Dr. True's Office of Experi-
ment Stations and the state experiment stations were committed to 
improving administrative procedures. The issues raised during con-
sideration of the Adams Bill convinced the stations that they needed a 
more permanent group than the various ad hoc committees and 
concerned individuals who had formulated policy in the past. The 
Experiment Station Committee on Organization and Policy thus was 
created within the Association in December of 1905, just four months 
before the signing of the Adams Act. ESCOP, as the committee was 
known, initially brought six veteran station directors together to 
monitor the system and act for the stations in developing new 
administrative mechanisms. 
Together, ESCOP and the Office of Experiment Stations formulat-
ed and implemented a plan to administer the Adams Act in such a 
way as to improve the quality of scientific research in the experiment 
stations. Dr. True, with the concurrence of the Committee, was quick 
to define the legislation's "original researches" clause, insisting that 
investigations address specific problems whose solutions would have 
broad applicability to agriculture. 
Project System Adopted 
The expenditure of Adams funds for routine administration, 
station maintenance, general information dissemination, and for 
demonstration or verification experiments was discouraged when 
True required each station to submit for approval a written plan of 
work, with all activities grouped into distinct "projects." Each project 
proposal was to state a general area of concern, the central problem to 
be addressed, and the specific experiments which, taken together, 
would yield information toward its solution. An itemized budget was 
to accompany each project proposal. Under the project system, True's 
office more easily could monitor adherence of the stations to the 
intent of the federal legislation which subsidized agricultural research. 
Whereas in the past it could only withhold future support from a 
station which it felt had misused Hatch money, the Office of 
Experiment Stations now could work with the station to remedy any 
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The Anzona Agrocullural Exporomenl S1a11on. hke many other slaiiOOS belore the 
cooporaiiVe ox1on~10n serv1ces were operallng, usod a Clemonstrallon tra1n 10 share tho CIISCOvones of agncullural sc1onco w11h 1ts clients. (UniverSJly of Arizona pfloro) 
prubl~ms bdort• th~y rt'<jlured punahw ilCiion 'I ht• projl•d wstem 
w.l~ not adoplt•d overnaght, but it w.h .,tead1ly ~xp.1nded to Jndudt• 
work undert.lkt•n wi th ll,ltch and t·v~n stall' funds. Nor did it 
mo1gically displ'l the t~n.,ions inlwrent in the ft•der.ll-state n·~e.1rch 
p.1rtnership. True's pro1~ct .,ystem did provide .1 mechanism by which 
mht•rent con01tl'> bctwet•n theory and practice, rl'.,earch and t~.1ching . 
• 1nd deccntr.llllation ,md concentr.1l10n could be more closely 
monitored, if not entirely reconciled.''" 
Further l'ncouragemenl of mission -directed, f und.1mental rt•search 
of the type .,uggested in the Adams Act'., "origin,ll researcht•.," clauSl' 
cilml' with a nt•w pubhc.Jhon launcht•d by the Office of Expt•riment 
Stations in cooperation with the Association. Most bullt•tms and 
circui<Hs of the slate s tations reportl'll the mo.,l practic,1 l, .1pplied 
n!search proJ~lls presentl'd in non-scwntific languagl' which fo1rmers 
could readily understand. Indeed, 1f n~.,ults of tht• more fund.1mental 
scientific invt•stigations were published in general circulation bulle-
tins they likely would "be ridicu led and bring the st.1tion into 
dbrepute with certain cla.,scs of their constituent..," in the words of 
one station o,cit•ntist. 19 
An expandmg professional socie ties' press prov1ded onl' means of 
reporting tht• activities of sta tion scientists cngilged in the less 
obviously applied areas of research, but these periodicals gl'nerally 
were read only by other specialists in these field.,, Thus, the foumal of 
Axnwltura/ Rl'searclr was created to provide an interdio,c1plinary 
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forum for agricultural scientists to present their best work as deter-
mined by an editorial panel of USDA and Association representatives. 
From its inception in 1913 until its discontinuance in 1949, the Journal 
strove to keep station scientists abreast of innovative work in the 
system, to enhance the credibility of the agricultural experiment 
stations in the larger scientific community, and to justify continued 
support from the national treasury.50 
Increased Support, Expanded Service 
With its more generous money reserved entirely for the conduct 
of research, the Adams Act contributed mightily to an expansion of 
the experiment station programs. Encouraged by congressional en-
dorsement of the stations and by continuing economic prosperity, 
state legislatures loosened their pursestrings. From 1906 to 1920, 
annual state appropriations for the stations rose from Jess than 
$710,000 to over $3,590,000. Similarly dramatic increases of facilities 
were added to station physical plants: in 1906, building additions 
were $170,000 whereas in 1914, they equalled about $609,000. Station 
staffs continued to grow as well, from 950 in 1906 to 1,968 by 1920. 
While additional money in the first years after the passage of the act 
apparently acted to reduce the percentage of station workers who 
were also required to teach from 50 percent in 1905 down to 37 
percent in 1911, a greater share than ever before were engaged in the 
dual capacity by 1920 (58 percent). Still, there probably were fewer 
occasions when research money was used to defray academic pro-
gram expenses because of federal auditors' increased power to 
withhold disbursements and the greater availability of federal funds 
expressly for instruction made possible by the passage of the Nelson 
Amendment in 1907.51 
Extension Beginnings 
In many cases, new state funds went to establish or rebuild 
branch station systems which had been casualties of the 1890s 
depression and Dr. True's 1894 ruling against the use of federal grants 
for their support. Always popular with state legislators, substations 
became more acceptable to experiment station directors after the 
Adams Act placed their main stations on firmer foundations. From a 
low of eleven in 1897, the number of outlying experimental stations 
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had risen to twenty-t·ight in 1904, but many of tlw~e were loc.1ted on 
temporMily secured, donated 1.1nd More pern1.1nent facilitit•s fol-
lowed the pa~s.1ge of the Adan" Act in rap1dly m.mg numbers. By 
1914, .1bout !>eventv substations wcrl' in oper.JIIon and by 1920 there 
were IJ() branch st.1tions sprt•.Jd over thirty ;t,ltt•s. 
As in previous yt•ars, administration of tlw hrancht•s varied 
betwet•n tht• states. L.1rger st,ltcs with vastly dilft•rcnt gcugr.lphical 
and clin1.1hc condition., found tht• sub.,tations mo,.,t useful for rt•plk.ll-
ing mn•shgations donl' dt the m.un st.ltion on ,liMgcr scak- .md under 
difft•ring environmt•nt.ll drcumst,HKt's. Monta11<1, Mississippi, North 
Carolin,l, Idaho, and Wisconsin Wt'rl' .1mong tht• st.ltes whirh fou nd-
ed permanent facilitic;, of thb type in tht• dt•cade .1ftcr 1906. 
Edoth M. Patch of the Maine Agricuhurat Experiment Statoon bocame a leadong authority 
on aphids woth her research and extension efforts to control the pest in the forst three 
decades of the twentieth century. (Univors1ty of Maine at Orono photo) 
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Massachusetts, a smaller state, developed another substation model 
which concentrated on specific farm commodities. In 1912, for 
example, asparagus research was pursued at one branch and cranber-
ry experiments undertaken at another. 
By maintaining substations with state and local money, station 
directors avoided the censure of Washington overseers but not the 
burden of additional administrative duties. The director of the 
Kansas experiment station reported to a 1912 gathering of his 
colleagues that, "We have more branch stations than we know what 
to do with .... " Out of five substations mandated by the state 
assembly, he found only two useful. Only tenuously connected to the 
central s tation, the others only incited the hunger of legislators for 
similar stations in their districts. North Dakota's research director 
voiced a similar complaint about two of its five outlying experimental 
locations. He succeeded in blocking the creation of additional substa-
tions only by scattering demonstration farms over the state with the 
aid of the Great North!!m and Northern Pacific Railways. 52 
The operation of demonstration farms had been a common 
answer by the experiment stations since their beginnings to public 
demands for practical information. And, despite Office of Experi-
ment Stations rulings in 1904 and 1909 which first restricted then 
forbade Hatch support for such work, many continued to function in 
the early twentieth century. More popular by that time, however, was 
another form of extension activity, the farmers' institutes. These 
traveling lecture programs, which featured expert speakers on farm 
practices, originated in the 1860s and 1870s. In New England, they 
evolved from state-subsidized meetings of local agricultural societies, 
while in the Midwest they were pioneered by the new land-grant 
colleges in the form of short courses at the colleges during inactive 
seasons on the farm. Itinerant educational programs were conducted 
by nearly half of the agricultural divisions of the land-grant colleges 
by the turn of the century, while station researchers served as 
cooperating lecturers in those states where farmers' institutes were 
sponsored by state agencies. In 1902, even the Office of Experiment 
Stations became involved in the movement with an appropriation of 
$2,000 to develop course outlines, train lecturers, and suggest speak-
ers for farmers' institutes. As the institutes matured and their 
audiences became more sophisticated in their demands, an ever 
increasing amount of the station scientists' time was spent out of the 
laboratory and on the lecture circuit. In 1914, for example, 8,858 
institutes were held across the country involving 590, or nearly 
one-third, of the station scientists. 
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Suppleml•ntmg the IL•tlures of tlw fc1rmer~· •n~titute~ m many 
p.uh of the country wen• wunty .lgl'nt~ who tr,lH'Il·d from f.1rm to 
ftHm to lend far~th,lnd advin• to agriculturbts. Begun in Tl>X.l~ in 1904, 
the idl'a of di~p.1tch ing re~iden t agl•nt .. who cou ld convinCl' IL•,lding 
f.Hml·r~ to ll'>l' ,, portion of their acn•.1ge for dL•mon~tr.lhon was 
adopted by Sl'•'"'"'' Kn.1pp an an t'ffort to help wllon growL·r~ cope 
with the boll Wl't'vil IIW·l~atm. Wath the fin.mri.ll support of the 
USDA, privatl' phi l,mthropic found.1tions, and local govl'rnmcnts, 
coopL•rative t•xt•·n~ion exp.mded to improve divl·r~ification in the 
South .md f.um m.lnagl'llll'llt in tlw North. In thl' effort, too, the 
e\lll'nment -.t,Jtaon~ Wt'rl' r.11lcd upon to da~((l\'l'r .md dl'>'l'llllllate 
Uheful inform,Jlion; in Mlllll' cases, the sta tions .ldministL'rl•d the 
progr.1 ms. ~1 
Smith-Lever Act of 1914 
'I he various t•xtension programs, which includL•d demonstration 
f<trm'>, f.1rmcr-.' uhtitutl'S, .md itiner.mt adult L'ducation anstructors, 
had become ~o popul,n th,lt natitHl.ll lcgisl.lllon was p.1ssed to 
provide fu nds for rura l cxtL'nsion activi ties. The Smith-Lever Agricul-
tur.l l Extension Act est.1bh~hed a n.1tional system for rural adult 
voc.ltlllnal education w1th -.tate admmistrators an the l,llld-grant 
college and agents ou t in the counties. 
Soaman A Knapp. while professor ot agn· 
culture at Iowa State Agncuttural College. 
aulhored lhe O<lgtnal verSIOil ol what be· 
came lhe Hatch Act and later became the 
leader tn ahe movement that created lhe 
naltonal cooporaltve extens•on network in 
1914 (USDA phOto) 
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Like the legislation funding experiment stations, the Smith-Lever 
Act allowed each state to operate its own program. Unlike the Hatch 
and Adams Acts, however, each state was required to match every 
dollar over an initial $10,000 of the annual federal grant. Nor did the 
states share equally in the federal largesse: a state's entitlement was 
determined by its proportion of rural residents in the total rural 
population of the United States. Both the matching requirement and 
the apportionment formula would be adopted in subsequent legisla-
tion concerning support of the state agricultural experiment stations. 54 
USDA Scientific Agencies Reorganized 
A 1915 reorganization of the USDA had a more immediate effect 
on the stations. The Office of Experiment Stations found itself with a 
new director and a more sharply defined mission. To administer the 
expanded federal-state agricultural programs, a State Relations Ser-
vice was created within the Department and A. C. True was placed at 
its head. Joining the Office of Experiment Stations in the new agency 
were two new Offices for Extension Work, which consolidated the 
farmers' institutes promotion with extension work formerly undertak-
en in the Bureau of Plant Industry, and an Office of Home Economics, 
which took over nutrition investigations. By also relinquishing its 
irrigation and drainage research to the USDA's Office of Public 
Roads, the Office of Experiment Stations concentrated entirely upon 
assisting the state, territorial, and insular agricultural experiment 
stations. Edwin West Allen, a chemist trained in Germany and 
employed by the Office since 1890, succeeded his longtime associate 
as director while True concentrated on establishing the federal 
extension agency. 55 
Office of Experiment Stations Tightens Reins 
Allen, who had worked closely with his predecessor in implement-
ing Office of Experiment Stations policies, continued Dr. True's close 
watch on expenditures of federal research grants for research. 
Together, they continued to contract the range of permissible expens-
es after the passage of the Adams Act. On at least three occasions 
before the end of World War I, they were compelled to invoke the 
powers of their office to prompt stations to correct long-standing 
abuses. 
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Edwin Wcsl Allen was an ass1s1an1 10 
A C Truo belore becom1ng chool ol 
lho Olllce ol Expenmenl Slallons 
I rom I 9 I 5 10 I 929 (N8110118/ AICIIIVOS 
and Records Admmrstralton photo) 
Sine~ its founding following the I latch /\ct in 1888, the Nl'v,lc.J,l 
.1gricultural experimt•nt ~tJtion had inc.J bcriminiltt'ly applied its ft•dt•r-
,,1 proceeds to pay s,l l.uie!> of teachers ,,t Nt•v,,c.Ja State Univer~ity, buy 
in,tructional m.ltt•riJb, .md even providt• .1 livestock herd for tht• 
collq~e. Into the twentieth century. the un•ver,ity president still "''" 
.1gncultural de<111 .1nd 'tat1on director whllt• tht• state was prov1d111g 
little money for t•ducation, perpetuating an iltmosphere ript• for 
financial impwprieties. When rept•ated ~uggt•~>t ion ~ to mt>nd its w.1ys 
were ignored, tht' Office of Experimt>nt St,ltions in 1912 thrt•.ltem•d 
tht• Nevada stat ion with an interruption in fedcr.11 funding. During 
the next year, Nev.1da responded agree,1bly. 1\ new director wa ... 
t•mployed for the expt•riment station .1nd tht• college of agriculturt• 
got a new dean. lo t•n.,ure the separ.1t1on of experiment station <111d 
college activities, hl'ld research was mowd from college lands onto 
those of cooperating farmers and ranchers. I ht• state legislature t>ven 
.1ppropriated $5,000 to the stat ion in return for transf~rring title to the 
ca ttle herd to the colh~§e. Only offices and lilboratories were ret,1i1u>d 
on the Reno ca mpus.~· 
Problems at the Okl.1homa station during thb same period proved 
less amenable to solutiun. Although the po~itiuns of colleg~ president 
,,nd experiment st,ltion director were !>eparated in 1899, real power 
over the college and s tation was retained by a board of agriculture 
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with a popularly elected chairman and a politically appointed 
membership. Thus, the Oklahoma station was peculiarly subject to 
political strife afflicting the young state. 
Two successive years of board unrest so disrupted research in 
Oklahoma that the Office of Experiment Stations ominously warned 
in 1912 that "the Oklahoma station must be regarded as in an 
unfortunate and unsatisfactory condition." The situation continued 
to deteriorate in the following year, culminating in the abrupt 
dismissal of the station director in July and a popular referendum that 
turned out the board of agriculture in August. The governor of 
Oklahoma immediately commissioned a new board but the ejected 
members secured a court injunction blocking the appointment of 
their replacements. 
Convinced that no research could be pursued effectively during 
the legal wrangling, the Office of Experiment Stations withheld 
Hatch and Adams funds to Oklahoma tor the first nine months of 
1914. Only after the furor died down and the state legislature 
appropriated $5,000 to support the station (for the first time ever) 
were Washington administrators persuaded to resume quarterly 
payments to the Oklahoma station. Even then the Office of Experi-
m~nt Stations forwarded only enough of the overdue income to cover 
the actual expenses incurred by experiments in those three quarters-
only $8,667 of the $22,500 to which the station was entitled. Apparent-
ly relieved to be functioning at all under the circumstances, Oklaho-
ma did not challenge the decision of federal auditors. 57 
The trustees of the Georgia station were less tractable when 
federal monies were withheld from their institution on similar 
grounds in 1917. The agricultural experiment station in Griffin had 
only tenuous connections with the land-grant college in Athens, and 
it had been largely neglected by state legislators in their budget 
deliberations. Consequently, the station concentrated on generating 
sales income by operating a model farm and dairy, restricting 
experiments to variety tests and fertilizer analyses. 
In 1913, a temporary suspension of federal funds by the Office of 
Experiment Stations prompted some reforms: the station's board of 
directors promised to seek state money to operate the demonstration 
units and employed a scientist to direct the research program. But no 
new state funds followed and repeated legislative efforts to join the 
station more closely to the agricultural college of the University of 
Georgia failed. 
When the station's scientist-director resigned in late 1916 only to 
be replaced by the ex officio president of the station's board of control 
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who had failed reelection as State Agriculture Commissioner, the 
Washington office again stepped in to hold up Hatch and Adams 
payments. Hoping to put to rest the recurring problems which it 
largely attributed to the Georgia station's isolation from the agricultur-
al school and its consequent exposure to the vagaries of state politics, 
the Office of Experiment Stations in 1917 declared the Georgia system 
illegal by the terms of the Hatch Act which, in its opinion, allowed no 
stations independent of colleges unless those stations had existed 
prior to the passage of the act. As a prod to state authorities to place 
the station under college control, the suspension of funds by the 
USDA initially seemed successful when both the out-going and 
in-coming governors put their support behind legislation to "reattach" 
the station to the university (thus restoring the original form voted by 
the legislature in 1888 but never implemented). 
When the Georgia lawmakers delayed action on the proposal and 
made plans to appeal to the United States Congress to force the 
release of funds, Georgia's governor and USDA representatives 
agreed to a compromise. In return for assurances by the state's chief 
executive that he could push the reattachment bill through the 
legislature when it reconvened, USDA administrators supported a 
congressional resolution directing it to release past- and currently-
due federal research money to the station in Griffin, but channeling 
the grants through the agricultural college in Athens. 
The settlement, however, fell apart in Congress as Georgia's 
delegation instead secured an amendment to the appropriations bill 
naming the Georgia Agricultural Experiment Station at Griffin as the 
sole recipient of all federal disbursements under the Hatch and 
Adams Acts without reference to the college in Athens. To complete 
the rout, legislators back in Georgia concurrently refused to affiliate 
the station more closely with the university's agricultural programs. 
For 1918, they did make SS,OOO available for station repairs but at the 
same time created a competing research facility near the town of 
Tifton. This Georgia Coastal Plain Experiment Station received the 
bulk of state appropriations for agricultural research ($25,000 to 
match local contributions its first year alone) and was administered 
by a governor-appointed board with no conne<;tion to the university. 
Both the Georgia station near Griffin and the Coastal Plain Station 
near Tifton retained their virtual independence from the University 
of Georgia for thirty years more. 58 
Although few stations encountered the trials suffered by those of 
Nevada, Oklahoma, and Georgia, the entire agricultural experiment 
station system underwent substantial administrative changes during 
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an era that featured the beginnings of the national agricultural 
extension service, war in Europe, and farm prosperity in America. 
First came a reduction in the amount of state support for the stations 
as the new and highly visible extension services competed for public 
money. Although six more states were appropriating money to their 
experiment stations in 1915 than were doing so in 1914, total state 
contributions to the research effort were $445,000 less than in the year 
before the Smith-Lever Act. The decline was about three-fourths of 
that amount required from the states as matching funds for extension, 
suggesting that legislators simply shifted funds to qualify for new 
federal dollars. The reduced funding period was short-lived, however, 
as state appropriations surpassed 1914 levels and resumed their 
upward climb within three years. 59 
Growing Pains in World War I 
World War I similarly disrupted the stations. The need for 
abundant food and fiber for American and allied armed forces 
intensified the stations' concentration upon experiments that looked 
toward immediately increasing production. The pursuit of long-term 
investigations also suffered from a reduction in the hours devoted to 
research. Many scientists were called away to military duty, while 
leaders were needed on wartime mobilization boards. Following the 
armistice, war-induced farm prosperity prompted a flood of new 
enrollments in the agricultural colleges, inevitably increasing teach-
ing loads of those scientists who held dual appointments. As was 
earlier the case when state funding increases were briefly interrupted, 
the demands for teaching upon station staffs soon returned to their 
more usual levels. 
Of more lasting impact on the station system was the enormous 
turnover in seasoned administrative personnel. According to the 
Office of Experiment Stations, over one-half of the state stations 
changed directors in the six years after 1914. At nine stations, 
research directors were given additional duties as extension directors, 
college deans, or university presidents. Continuity in the stations' 
research efforts was threatened too by the resignations of over 400 
department heads between 1914 and 1920. A booming wartime and 
immediate postwar economy beckoned station scientists and adminis-
trators into private business at about the same time that many 
members of the first generation of station generalists retired. New 
positions in the stations also opened up; the number of investigators 
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mort• th.1n doubk•d bl'l ween I 'JO'i ,md 1920, going from 845 to I, 968. 
Con'l'tJUt•nlly, tht• l'\JWrimcnt ~t<~tion' emerged from the Fir .. t World 
WM t•r.l wrth a n•ungt•r, le.,., t•xpt•nt·n~t.'d, .md more 'J>t.'Ciah;t•d n>rps 
of .,n;•nti.,t..."'' 
Balancing Demands 
llw rm·e.,tig,,tor., m,l\ han• b;·;·n \'llungt•r but the pubhr n•,t•.uch 
sv.,tt•m rn which tlwv '>l'rvcd h.1d matured by tlw end of tlw w.u, 
h,win)-; :-.bed it., t•xtt•nsron dut it•, .1t the ;,anw tinll' ,~;, it adtkd new 
sdcnt~'>h in a bnl.ldt•rwd r,Jngt• 1>f di.,ciplim•,, A' institution' with 
,JIIcgr.UKl' b~)th to IMmcr.. and to '.:ienn•, tlw .. tate agrirultur.11 
cxp;:nnwnt'>t<lhmh I,J,hmncd progr.lnh whrth r.ln)lt'd ,Jlon)l•' nmhn-
uum from basil, to .1pplred, to dt•n•lnpmt•nt.ll n•,t•Mch. Awrnrltu r.J I 
sci t•n t ~'>ht•ngagt•d in ,, ron tinuou' prnce.,., of '>l'Mrhrng out pruhkms, 
di,rovt•rin)l fach rt•l,l tt•d to tht'lr ,,,u,t•, and dt•wloping tht'"' J,JCb 
into unproved tt•thnologtcs th.1t wuld then bt• Jurtlwr devt•ln(Wd rnto 
enmnmK.lll\ tc.hthlt• .,olutron,. lh produung ,m ever wtdt•nmg 
strt•,lm nl practtc,ll t..nowlcdgt•, ,uld by appt•,Jlrng to the pnnuplt•., of 
.rradt•mtt freedom ,md free !->cit• nti fk tnquiry wht•n politica l in terfcr-
enn• th rt•.Jtened, '>ucn•ssful., t,ltinn .Jdmini., tr,llm., promoted .m .1tmt1· 
spht•rt• rn which .,t:it•ntists were l..t•pt ,Jware of l.~rgt•r rese<~rch m•t•tb '>0 
Donald F Jones of the Conne<:hcur 
AgriQiilural Expenmenl Slaloo was a 
pooneer 1n lhe development ol hybrid 
corn. demonsrrallng lhe prachcaf pro· 
duc•ng hybnd·corn seed W>lhOul de· 
rassehng. (Connecticut A.E.S. photo) 
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that they could apply their knowledge and skills to meet them. In this 
unique climate agricultural science began to flourish as the stations 
succeeded in building a critical mass of basic knowledge and collect-
ing a critical array of scientists to exploit it. 
The state agricultural experiment stations were confronted by a 
whole new set of challenges beginning in the postwar period. By the 
1920s more and more farmers were looking to the land-grant institu-
tions to educate their children, discover solutions to their farm 
problems, and advise them how to increase their production. To be 
sure, suspicions of "book farming" lingered in the minds of many 
farmers. As late as 1913, 44 percent of farmers. in a national survey 
reported that experience alone was valuable. 61 Still, as agriculture 
became more specialized, less self-sufficient, and more oriented to 
the market, those farmers who hoped to remain prosperous depend-
ed increasingly on the knowledge discovered by agricultural science. 
Unfortunately, in the two decades that followed World War I, few 
farmers realized their hopes as American agriculture endured an era 
of unrivaled economic depression. Overproduction of some products 
in the face of declining domestic consumption combined with a 
shattered world economy to send commodity prices plunging from 
their wartime highs. With other segments of the economy booming, 
the difference between what the farmer had to pay for goods and 
what he received for his produce steadily grew, making his position 
especially onerous. 
The agricultural depression of the 1920s actually helped reverse an 
earlier trend which had placed such demands on investigators' time. 
Responding to lowered economic prospects, enrollments in agricultur-
al courses ebbed and larger numbers of scientists were freed to 
pursue research. Between 1921 and 1929, the percentage of station 
scientists who also taught in their colleges fell from 52 percent to 45 
percent. As the extension services matured, a similar lessening in the 
demand upon station staffs occurred. In 1921, 22 percent of the 
researchers at the stations had their time divided between investiga-
tion and extension duties, but at the end of the decade only 14 
percent were so employed. In the 1920s, too, many experiment 
stations were relieved of regulatory functions as state departments of 
agriculture responded to the urgings of land-grant colleges and the 
USDA to take over these services. 
Even as their non-research obligations declined, the stations 
received more support from state legislatures. From 1920 to 1924 
alone, state appropriations for the system rose from $3,594,000 to 
$6,115,000. In 1925 and again in 1927, money from the states dipped, 
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only to rise again to over $8,000,000 in the last two years of the 
decade. By 1929, every experiment station was benefiting from some 
state support, ranging from $1,000 in North Dakota to $916,000 in Ohio.62 
Economics and Sociology Gain a Foothold 
Although it seems to have had little effect on the dollars for the 
stations, the early years of the 1920s farm crisis did have an impact 
upon the experiment stations' research programs. With overproduc-
tion generally identified as the chief culprit in persistently low farm 
incomes, the need for further research to increase crop yields was 
questioned. The erosion of support for this traditional research 
emphasis combined with a growing concern about rural economic 
and social problems to prompt the public agricultural research system 
to broaden its interest. Studies of production costs were joined by 
studies of the cost of marketing; home economics began with 
nutritional surveys; and some beginnings were made in sociology 
with studies of rural standards-of-living. 
Many of these newer projects were pursued in cooperation with 
scientific agencies of the USDA like the Office of Farm Management 
and Farm Economics, the Office of Home Economics, and the Bureau 
of Markets. Joint projects in the more traditional lines of inquiry 
continued, too, between the stations and Department agencies. 
Collaborative work had progressed to the point in 1920 that a member 
of the Experiment Station Committee on Organization and Policy sug-
gested that the state stations simply be subsumed under the USDA, 
with state directors reporting to deans of agriculture and the Secre-
tary of Agriculture. 
Administrative Oversight Revives 
State-Federal Tensions 
Determined to retain the stations' autonomy, ESCOP rejected the 
plan after lengthy consideration at its 1921 meeting. Yet, hoping for a 
better system to coordinate the work undertaken between the sta-
tions and the various federal bureaus, the directors pressed the 
Department to create an office with enough power to oversee all 
scientific activity. As part of a general plan to reorganize along 
66 I The Legacy 
functional lines, the USDA created in 1921, and filled in 1923, the 
position of Director of Scientific Work. In 1923, the short-lived States 
Relations Service was dissolved and its home economics and exten-
sion offices given independent status. The Office of Experiment 
Stations was attached to the office of Director of Scientific Work and 
its chief, still E.W. Allen, was named concurrently as Assistant 
Director of Scientific Work. 63 
Under the new arrangement, the Office of Experiment Stations 
continued reviewing station programs, approving research proposals, 
and encouraging communication between the stations. It also watched 
over local administrative relations to promote the general welfare of 
the national system. In the 1920s and early 1930s when economic 
hardship spawned political turmoil which disrupted station programs, 
the task sometimes proved difficult. In four instances during those 
years, Dr. Allen's office withheld federal funds from state stations 
whose efforts were impaired by staff dismissals or unqualified 
appointments. 
In 1923 and again in 1928, the Oklahoma Agricultural Experiment 
Station experienced a revival of its earlier troubles. The first episode 
closely followed the scenario of 1913-1914. The station director, the 
tenth man to hold that position in the preceding twenty-three years, 
resigned in protest when the college and station governing board 
replaced the Oklahoma A & M president and many of his faculty 
supporters. As a consequence of their actions, the board members 
themselves were unseated in favor of a new group which promptly 
removed the new president, whereupon the temporarily retired 
station director resumed his post. For a brief period before the 
director's return in 1924, the Office of Experiment Stations stopped 
payments to the station. In 1928, federal funds were again withheld 
from the Oklahoma station following the summary discharge of the 
director and many of his support staff. Again, payments were 
resumed after a short hiatus. 64 
In Arizona, trouble arrived with a new university president in 
1922. In addition to circumscribing the powers of the station director 
to administer the research program, the University of Arizona 
president also diverted to the use of other college divisions some 
$2,000 worth of experiment station equipment purchased with feder-
al money. While that practice had been common in the early years, by 
1926 it was aberrant enough to provoke the Office of Experiment 
Stations to suspend federal money on two occasions after investiga-
tion revealed selious lapses. A new university board of regents was 
installed in 1927, which, after accepting the president's resignation, 
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restored amicable relations with the station's Washington partner.65 The Mississippi station was also denied its share of federal 
research money over the summer of 1930 when its director and many 
of its scientists were discharged in a purge of the faculties of all four 
state-supported colleges by a new governor. When the dismissals 
were announced, the Office of Experiment Stations immediately 
stopped funds to the Mississippi station and dispatched a representa-tive to meet with the governor and the state education board. The 
meeting caused the appointment of a capable director recommended by the Office and the reemployment of many dismissed scientists 
and teachers. Funding resumed immediately.66 
In each of these cases, the Office of Experiment Stations inter· 
vened to shield station research programs or personnel from threats from outside the station. But, in Rhode Island, it was the station 
administration itself which prompted censure from Washington. The Office interrupted regular disbursements to the Rhode Island station in 1927 following years of disagreements about poor accounting procedures and vague projects. Alarmed at the cut off of what was then the station's only source of support, the Rhode Island College trustees removed the recalcitrant director and ordered a new acting director to initiate rapproachement with the federal agency. Negotia-tions in 1928 led to an agreement to repay all the withheld money, 
excepting a $3,000 "disallowance."66 
The raritY of cases in which the Office of Experiment Stations 
suspended federal research grants to compel station adherence to 
expected standards attested to the success of administrative policies 
evolved since the passage of the Hatch Act. Using on-site reviews 
and the project system implemented following the Adams Act to 
monitor station research, the Washington staff worked closely with the individual stations who submitted their programs of work as discrete projects for Office of Experiment Stations approval. The Office rejected a relative few projects: in 1928, for example, only twenty-three of the nearly 400 proposals were turned down. Yet in that same year, Washington reviewers insisted upon substantial 
modifications in another 105 of those proposed projects in an attempt to promote scientific productivity in the state agricultural experiment 
stations.68 
Nearly three-quarters of the proposals approved in 1928 were funded under legislation enacted three years earlier. In 1919, a 
movement began within the Association of American Agricultural Colleges and Experiment Stations to increase national support to 
encourage research into new concerns like economics and sociology. 
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Farm economics had been emerging since the Populist tumult and 
interest i.n adjustment to social change among rural people rose after 
the appointment by Theodore Roosevelt of a Country Life Commis-
sion in 1908. From these beginnings, agricultural economics and rural 
sociology expanded in a few state stations and in the USDA Office of 
Farm Management and Farm Economics which, in 1919, included a 
section for Rural Life Studies. 
Purnell Act of 1925 Broadens Research Horizons 
Recognizing the need to prompt the states into support for these 
subjects, a group of agricultural leaders proposed to their fellow 
Association members in 1920 that an amendment to the Hatch Act be 
framed ~hich would provide federal money specifically for economic 
and sociological investigations. Following the Smith-Lever lead, they 
urged that states be required to match federal contributions. The 
executive committee of the Association agreed to push for new 
support legislation but decided to broaden eligibility to include 
research on production of crops and animals and to drop the state 
matching requirement. 
A bill incorporating the Association ideas was introduced in 
Congress in January of 1921 by Representative Fred S. Purnell of 
Indiana. With provisions calling for an immediate appropriation of an 
additional $15,000 to each station with increases of $10,000 per year 
until each state station received $85,000 annually above their $30,000 
from the Hatch and Adams Acts, the bill was deemed too expensive 
by the House Agriculture Committee. There, it died twice only to be 
resubmitted in December 1923 at the same time as an identical bill 
was presented to the Senate by Edwin F. Ladd, a former agricultural 
college president who had become a North Dakota senator. The 
House Committee on Agriculture in May of 1924 reported an amend-
ed version, reducing the initial grant to each station to $10,000 with 
annual increases of only $5,000 until the additional yearly support 
equalled $30,000. Seeking the assistance of a broad spectrum of 
interests, the Association presented its case for the Purnell Bill to a 
President's Agricultural Conference in January 1925. So convinced 
were the conference delegates that they urged Congress to pass the 
measure at double the House committee recommendations. Both the 
House and Senate complied in time for President Calvin Coolidge to 
sign the act into law on February 24, 1925.69 
The Purnell Act provided additional annual appropriations amount-
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ing to $20,000 for 1926 with stcppt>d incrc.1scs to $60,000 in 1930 ,md 
thcrl'aflcr for each state agricultur.11 l'XPl'rtment station. The k•gtsl,l 
lton dad more than triple funds ,w,ul.lbll• from the national trl'asurv; II 
spl'Cific,111y encouraged attention tothl'l'mnomic ,md social probk•ms 
unique to farm li fe. In the process, thl' Purnell Act explicitly stated 
goab fur the stations: "the estabh-.hnwnt and maintenance of ,1 
pl•nnanent and efficient agricultur.1l tndustry, and ... the deVl'lop-
mcnt cll1d improvement of the rural home .1nd rural life .... " Tlw 
first object, of course, had been the implicit guide to investigations 
s inct• the time of the Hatch Act. Thl' second, which legitimized efforts 
to exp,md research programs to serve broader needs than only 
agricultural production, was enti rely new to many stations. 71' 
Since the Purnell Act contained no new ,1dministrative procedures, 
the OHicc of Experiment Stations and the Experiment Station Com-
mittee on Organization and Policy samply agreed to extend the 
ext~ting project system to cover the new funds, urging the stations to 
undertake no more work than they could effectively pursue. The 
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warning was necessary because, despite the incremental nature of 
the increase, state stations rather suddenly could afford to double 
their research financed by federal dollars within two years. 
Expanding the Scope of Service 
Most susceptible to the problems which could arise from inade-
quate planning were those projects which sought to heed the Purnell 
Act call for agricultural economics, rural sociology, and home econom-
ics investigations. Many stations eagerly expanded into the new 
subjects. In the first year alone, 234 agricultural economics and 
ninety-six home economics projects were initiated by the stations. 
However, feyv trained scientists were available to the experiment 
stations to undertake the new research. 
The Social Science Research Council, prior to launching a fellow-
ship program for graduate training, determined that in that first year 
only forty-one of the 288 persons engaged in experiment station 
social science projects held doctoral degrees. Those agricultural 
economists, rural sociologists, and home economists in the experi-
ment station system who were trained adequately often faced anoth-
er obstacle in planning their studies. Many agricultural scientists, 
including directors, were reluctant to accord the social scientists equal 
status. The belief that the problems of rural America were essentially 
economic and could be solved by discovering and convincing farmers 
to adopt more efficient production practices persistently discounted 
alternative approaches. This tenet translated into proportionately less 
financial and staff support for social science research in agriculture. 
Home economists investigating nutrition perhaps fared best since 
their experiments were closest to those of traditional biological 
science, but even they had to overcome early challenges posed by 
college chemistry departments. 
The first task facing investigators in the newer disciplines was 
defining rural problems in terms that could be addressed by research. 
Toward this end, the Association, meeting in April of 1925, proposed 
six major subjects on which to concentrate Purnell-funded research. 
At its subsequent annual conclave, the organization's executive 
committee named standing committees comprised of six to twelve 
experiment station and USDA scientists to suggest lines of research 
on a national scale within each subject. In agricultural economics, a 
Committee on Distributing and Marketing Farm Products and anoth-
er on the Problem of Surpluses of Farm Products shared the same 
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members. Committees on Factors Which Influence the Quality and 
Palatability of Meat and on Vitamin Content of Food in Relation to 
Human Nutrition were convened to formulate an agenda for foods 
and nutrition research. In the broader areas of home economics and 
rural sociology, a Committee on Rural Home Management Studies 
and another for Rural Social Organizations and Agencies Essential to 
Effective Agriculture were formed. Although they functioned for 
only about five years, the Purnell advisory groups were important as 
the first in a succession of later attempts to create a common national 
agenda for new phases of agricultural research.71 
The Great Depression and the 
Experiment Station System 
Economics and social distress among rural residents only worsened 
in the 1930s, a decade in which the entire country began to share the 
farmers' adversity. The Great Depression, because of its severity and 
longevity, prompted new attitudes toward the role of government, 
with profound effects on every public institution. Nowhere was this 
more evident than in the United States Department of Agriculture 
which metamorphosed under Secretary Henry A. Wallace into one of 
the major "action agencies" of Franklin Roosevelt's New Deal. 
To the USDA's traditional research, education, and regulatory 
duties were added price support, commodity loan, acreage and 
marketing allotment, rural electrification, crop insurance, flood control, 
and soil conservation programs. In implementing these new services, 
federal agencies became more directly involved with the farmer, 
sometimes encroaching upon what traditionally had been considered 
the domain of the land-grant colleges. The state cooperative exten-
sion services were affected most directly as many were enlisted in 
beginning the agricultural adjustment programs, but the experiment 
stations often were called upon to undertake supporting research. 72 
An exchange of reports between an Association Committee on 
Federal-State Relations in Research and the USDA in 1931 and 1932 
revealed tensions between the two even before the Department 
increased its presence on the local scene during the New Deal. The 
Association committee suggested that the USDA confine its research 
to gathering results of state experiment station investigations and 
translating them to a national scale. The Department responded that 
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it had a mandate to pursue research to fulfill its regulatory duties 
and, furthermore, that it had an obligation to search for solutions to 
specific problems which the stations were ignoring. The two organiza-
tions could only agree to continue communicating to minimize the 
inevitable jurisdictional conflicts, the same conclusion reached be-
tween 1935 and 1944 by a series of committees on federal-state 
relations. 73 
Despite the wariness with which the stations eyed the USDA, 
relations with the Office of Experiment Stations remained civil 
because the agency managed to maintain its tradition of appearing to 
side with the stations in disputes with federal policymakers. Doubt-
lessly it helped, too, that a former station director was selected in 
1931 to fill the position left vacant by E.W. Allen's death two years 
earlier. James T. Jardine, the brother of a former Secretary of 
Agriculture, came to the post of chief of the Office of Experiment 
Stations from the Oregon Agricultural Experiment Station. There, he 
had served as director for eleven years. Thus, he invested the office 
with a sensitivity to the directors' point of view, an important asset in 
the hard times of the Depression. 
Working closely with the Experiment Station Committee on Orga-
ruzation and Policy, a group which he had chaired for the three years 
prior to his call to Washington, Jardine concentrated on maintaining 
quality research in the midst of financial adversity. Administrative 
strictures against spreading federal dollars over many projects were 
relaxed in some instances, allowing state stations to maintain projects 
and staff which were tJ::\reatened by the withdrawal of state money. 
On other occasions, Jardine came to the stations' defense against 
efforts to shift from research the proceeds from the sale of products 
from experiment station investigations. These sales could be con-
siderable: in 1934 nearly 10 percent of the money available to the 
stations was in the category "sales of farm products." While respond-
ing to emergencies with specific suggestions, Jardine and his associ-
ates reiterated that placing all research of the stations in a project 
system was the most effective means of scrutinizing research and 
justifying expenditures to tightfisted legislatures and a sometimes 
suspicious public?4 
With state finances in dire straits as the Depression deepened and 
the public questioning the need for agricultural research in an era of 
excess farm production, appropriations for the agricultural experi-
ment stations dwindled. After reaching a high of $9,501,097 in 1932, 
combined state funding fell to $7,740,248 in 1933, then to $6,704,470 
in the next year, In the remaining years of the 1930s, state support 
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~lowly rose each ye.1r but not untill94 1 did it surpass 1932 1evcb. The 
wntinued avai lability of federal funds allowed the agricultura l experi-
ment stations in genercll to hold on to st,lhon scientists: only once did 
thl' total of scientists dechne, from 3,620 in 1933 to 3,567 in 193-1 ' 
Bankhead-Jones Act of 1935 Establishes 
Formula Funding 
Federal action .1lso was responsible for prompting the statcs to 
resume increc1sing support to the stations. In 1935, Congress enacted 
legislation giving the public agricultural research system more money, 
but only if the states provided matching amounts. Passage of cl ny 
new funding bill , especia lly for increases for agricultural research in 
the midst of farm surplus, was due la rgely to two men. One was th l' 
member of the I louse Committee on Agriculture, james P. Buchanan 
of Texas, who was determined to e rect a lasting monument to his 
career of service to farming interests, and the other was Secretary 
Wallace, who successfully justified increased basic research to solve 
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current and future problems. Accordingly, the Bankhead-Jones Act of 
1935 provided new money for: 
research into laws and principles underlying basic problem~ of 
agriculture in its broadest ,lSP\'Cis; research rl'iatong to the im· 
provernL•nt of the quahtv nf. .1nd the de,clopml•nt of new and 
improved methods of production, distributitm of, and nL'W 
and extended us!'s and rn,ukcts lor, agricultur.ll commodotil'' 
... ; ~nd rCSl'MCh relating to conservation, dcvl'iopmen t, and liM' 
of land and w,Her resource' for .1gricultur.ol purpo,es. 
The act c.lllt•d for an additaonal $1 million for 1936 with .mnual 
incremental mcn•ases of $1 mtlhon until the tot.1l rt•ached $5 mtllion in 
1940 and sub~t·quent year~. Only 60 percent of this new money was 
to go to the state experiment stations. The Secretary of Agriculture 
was given the remainder of the funds as a "Special Research Fund" to 
be used at his discretion. The new money for the state station~ w.1s to 
be distributl•d on the basis of each state's proptlrtion of the rur.11 
population of the United St,lte~, and then only when the 'tate 
match~?d tlw federal contributwn out of its own treasury. Both of 
these features were borrowed from the Smith-Lever Act which had 
financed exh.•nsion work during the last two decades. Whl•n the 
forty-eight states, the territories uf Alask,1 and llawaii, and Puerto 
Field Days, like this one held in 1936 at the Texas Station's Sonora branch to discuss 
hvestock. hnked larmers· needs with research opportunities (Texas A.E.S. photo) 
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Rico divided the $600,000 appropriated for the first year, the Texas 
station received the largest share ($37,341) and Alaska got the 
smallest ($559). 76 
· 
The state experiment stations also benefited from the other 40 
percent of the Bankhead-Jones money mandated for the USDA. The 
act itself required that one-half of the Special Research Fund to be 
used to establish and maintain research laboratories in the nation's 
major agricultural regions. In implementing the provisions, Secretary 
Wallace located some of the regional research facilities near land-
grant colleges and experiment stations where they could serve as 
focal points for cooperative research projects between neighboring 
states. The appointment in 1936 of Office of Experiment Stations 
chief J. T. Jardine to serve concurrently as USDA Director of Research 
further ensured that the state stations would have a prominent role in 
decisions about national research. 
In the five years following the passage of the Bankhead-Janes Act, 
nine regional research laboratories were founded. A Charleston, 
South Carolina facility concentrated attentions on vegetable crops in 
the southeastern states while a laboratory located in Auburn, Ala-
bama focused on diseases which plagued the region's poultry and 
livestock. In the north central states were a swine breeding station in 
Ames, Iowa, a poultry laboratory in East Lansing, Michigan, and a 
soybean utilization installation in Urbana, Illinois. State College, 
Pennsylvania was the location for a pasture improvement laboratory 
for cooperating stations in the northeastern states. At Cornell Univer-
sity another facility served as a regional center for the study of the 
relation of soils to plant, animal, and human nutrition. The Western 
states benefited from a sheep breeding laborato~ in Dubois, Idaho 
and an irrigation station in Riverside, California. 
The Bankhead-Janes Regional Research Laboratories were soon joined by four other regional facilities with the passage of the 
Agricultural Adjustment Act of 1938. Responding to Republican 
demands to discover new industrial uses for farm commodities in 
surplus and to Mississippi Senator Theodore K. Bilbo's insistence on 
a facility to concentrate on cotton products, Congress included in its 
price support bill a provision to fund four regional utilization 
laboratories. Located in New Orleans, Louisiana; Wyndmoor, 
Pennsylvania; Peoria, Illinois; and Albany, California, each was to 
encourage cooperative USDA and state experiment station investiga-
tions on the major surplus crops of the region. The New Orleans 
Utilization Laboratory, for example, was to concentrate on new uses 
to expand the markets for cotton products, sweet potatoes, and 
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peanuts. When war broke out in Europe, aU the regional laboratories 
constructed since 1935 turned from regional to overriding national 
concems.78 
Firm Foundations 
The Second World War brought the United States out of the 
economic doldrums and reoriented agricultural experiment station 
programs toward finding ways to increase production with less 
manpower and to meet specific military mobilization needs. By 1940, 
the public agricultural research system was prepared to meet this 
challenge. Over the previous half-century it had evolved from a 
string of poorly funded, understaffed, and publicly disparaged 
campus outposts into a loosely coordinated collection of land-grant 
college-based institutions which could respond to immediate practical 
needs of their local farmers while contributing to scientific knowledge. 
Forced by local circumstances to heed farmer opinion and encour-
aged by federal legislation and Office of Experiment Stations policies 
to address broader issues, the state agricultural experiment station 
system succeeded in building the popular support and scientific 
expertise which would contribute much of the knowledge base 
underlying the postwar revolution in agricultural technology. 
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CHAPTER III 
War, Prosperity, and the 
Golden Age of Science: 1941-1961 
The state agricultural experiment stations, like American agricul-
ture itself, embarked upon great changes as the Depression ended. 
Past trends in the nation's farming sector accelerated-fewer farmers, 
larger farms, and more specialization and heightened susceptibility to 
market fluctuations. The increased substitution of biological and 
mechanical technology for manpower characterized a "Second Agri-
cultural Revolution" which began in the mid-1940s. 
The public agricultural research system generated much of the 
knowledge that fueled the increases in productivity prompting these 
changes. The state agricultural experiment station provided an admin-
istrative mechanism which grouped together scientists from an array 
of disciplines concerned with overcoming the problems confronting 
its farmers. By the 1940s agricultural science had moved beyond the 
largely descriptive work of the past so that its practitioners began to 
cooperate in attacking obstacles to productivity advances in a systems 
approach. Incremental advances to knowledge from agronomists, 
entomologists, engineers, and plant and animal breeders, physiologists, 
and pathologists began to be combined synergistically into produc-
tion and market enhancing technologies specific to a state's major 
agricultural commodities, contributing to increasingly rapid gains in 
farm production in selected areas. With these advances as evidence 
of its value, a station often was able to secure additional support for 
its entire program of research, promoting agricultural science on a 
broad front within the state. 
As the experiment stations were rewarded with expanded budgets, 
they were also confronted with increasing demands for new answers 
to new problems that threatened sustained abundance of farm 
production in the United States. The combination of local direction 
and national coordination embodied in the institutional structure of 
the state experiment stations lent the system a flexibility that allowed 
its scientists the opportunity to meet these expectations. 
With the eruption of World War II, all segments of the American 
economy rather suddenly were called upon to resume full production 
after years of retrenchment. Any uncertainty the experiment stations 
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may have held about their traditional priorities was dispelled by the 
emergency and they returned to the task they perhaps did best: 
finding ways for agriculture to produce more with less. 
Agricultural Research Aids War Effort 
In an effort to focus the agricultural research system on wartime 
needs, the United States Department of Agriculture in early 1942 
created a new Agricultural Research Administration over the Bureaus 
of Plant Industry, Agricultural Chemistry and Engineering, Animal 
Industry, Dairy Industry, Entomology and Plant Quarantine, and 
Home Economics, as well as the Office of Experiment Stations. Thus, 
for the first time, all the scientific activities of the Department and, 
through the Office of Experiment Stations, the state research institu-
tions were the sole interest of a single agency, at least in theory. In 
practice, the administrator did little to exercise his authority to 
reorder the fiercely independent component bureaus under his 
direction. 1 
The new office did coordinate the considerable wartime agricultur-
al research in the Department and encouraged the state stations to 
address pressing needs. The entire system cooperated in compiling 
past research results to set realistic farm production goals. The 
stations responded energetically to the challenge, concentrating on 
making the most of their state's agricultural characteristics to benefit 
the country. The Office of Experiment Stations estimated that over 40 
percent of the 3,472 federally funded projects undertaken by the 
stations in 1942 were specifically designed to aid the war effort. 
On a broader scale, station programs in every discipline set out to 
free from America's farms the manpower needed for industrial and 
military service. Agronomists, pathologists, entomologists, and agri-
cultural engineers cooperated in developing the biological, chemical, 
and mechanical technology which could provide bountiful harvests 
with minimum labor. Additionally, researchers sought to increase 
supplies of or find substitutes for commercial fertilizers, feed, and 
insecticides whose major ingredients were needed in war production, 
and for rubber, petroleum, and seed stocks when supply sources 
were interrupted by the war. 
Other investigators aided the military effort more directly. Station 
scientists were enlisted to discover ways of maintaining vegetative 
cover for airfields and to combat lice, ants, roaches, flies, and 
mosquitoes that plagued military camps. The range of activity under-
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taken by the stations in support of the war effort was illustrated by 
the Alabama station which, in 1942, studied the influence of tractor-
tread design on military vehicle mobility (in cooperation with staff of 
the USDA neighboring tillage research laboratory). Scientists here 
also developed an inexpensive, nutritional dog ration for the Army 
K-9 corps.2 
Of perhaps more lasting significance were human nutrition experi-
ments begun to maintain the vitamin and mineral content of foods 
preserved as concentrated field provisions. At the suggestion of the 
National Research Council, a national cooperative study was launched 
in 1942 under the direction of a committee consisting of an Office of 
Experiment Stations representative and four regional coordinators 
drawn from the experiment stations. By 1943, forty-four state stations 
were studying preservation techniques and nutritional values of over 
sixty different foods.3 
The state agricultural experiment stations expanded into these 
research areas with fewer scientists and relatively little additional 
money. Military service drained the stations of many scientists while 
the again prosperous private sector beckoned others to leave. Be-
tween 1942 and 1945, the number of station workers declined more 
than 11 percent, not including those on military leave. Appropria-
tions from state legislatures increased the budgets of the experiment 
stations at the steady but unspectacular pace begun in 1935. In the 
fiscal year before the United States entered the war, total state 
appropriations were $9,907,865. By 1945, they equalled $11,557,221 
having risen in every year except 1943. Federal funds for the stations 
remained stationary during the war, with the Hatch, Adams, and 
Purnell Acts contributing $90,000 annually to each station and the 
Bankhead-Janes Act splitting just over $2,400,000 among them.4 
ESCOP Expands Spokesman Role 
Total Bankhead-Janes appropriations had been scheduled to rise 
to $3,000,000 in 1940. Beginning with the 1939 fiscal year, however, 
annual increases began to lag behind mandated sums, reaching 
$2,100,000 rather than the scheduled $2,400,000. Concerned over the 
shortfall in a period when the stations were still recovering from 
successive years of lessened state support, ESCOP welcomed an 
opportunity to plead the case for more money. In 1940, the directors' 
committee got its chance when representatives of the Bureau of 
Budget accepted an invitation from ESCOP chairman Robert E. 
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Buchanan to attt•nu .1 mt·~ting ,11 the low.t ~t.thon which h~ dm•dt•d 
At the ensuing Anw~ Conference, ~tation rt•prt•st•ntativt•s strt·~~l'U 
th~ir independenc~ from the USDA and mnvinced the vbitors from 
the budget offici.' to .1llow ESCOP to prt·~ent budget tt•stimony 
directly to the bure.lu and Congress. Bankht.•.td-jone~ gr.tnh did not 
~udden ly jump to tht.• previously legisl.1lt•d leveL but tht.•y did 
incrt.•ase-to $2,463,70ll ,tfter 19-11. to $2,on3,70i! after 19-l'i, .md to 
$2,1!63,708 after 19-1!1. ' 
Earl 0 . Heady. assocoaled wolh tho 
Iowa l:xporomenl Statoon sonce t 940. 
earned ontornatoonat acclaom lor hos 
controbutoons on developong theory. ox 
peromontal desogns. quantototove 
analyses, and economoc onlerpretaloon 
for ontordoscoplonary research between 
economosts and technocal scoentosls 
(Iowa SIBle Unrversrry pi>Oio) 
Perhaps the mlhl important outcome of tht• Ames Contert•nn• w.t., 
the recognition of tht• Experiment Station Committee on Org.llli/ . .1-
tion ~nd Policy of th<.• Association of Land-Grant Collegt•s ,11\d 
Universities as the n.1tion.11 spokesman for the slate agrkultur.l l 
experiment station.,. 1\vo years after this de f,1cto design,ltion .11 
Ame~. ESCOP absorbed the joint Commtltee on Projects and the 
Correlation of Re~eMch, tn effect becoming an executive comnutll'e 
for the Section on [xpt•riment Work wtlhtn the AssociatiOn. To 
broaden its represt.•ntation, the constitutiOn of ESCOP was amended 
ell the same time. Membership on the committee after 1942 con~bteu 
of three directors chosen from each of the four regions with the 
secretary of the Associ,ltion's Section on Stillion Work and the chid 
of the Office of Experiment S tations appointed as ex officio members. 
rurthermore, a Subcommittee On Home Economics was Crl'•lteu, 
comprised of one home economist from each region, with the chief of 
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the Bureau of Home Economics and the principal administrator for 
the discipline within the Office of Experiment Stations acting for the 
USDA. 
In the 1940s, the parent body of ESCOP, the Association of 
Land-Grant Colleges and Universities, also moved to establish closer 
ties to the sources of federal power, placing a seaetary in a Washington, 
D.C. office at the beginning of the decade and elevating the position 
to secretary-treasurer in 1945. With the national government becom-
ing more active in research and education, the experiment stations 
and the colleges found it imperative to have more effective voices in 
policy making.6 
Research and Marketing Act of 1946 
ESCOP soon was called upon to represent the stations' opinion in 
efforts to enact a new federal-funding bill which began with the close 
of the war. As the conflict wound down, fears rose that continued 
high production levels in the absence of wartime markets would 
usher in a new agricultural depression. Anxious to avoid the unpopu-
lar and stringent controls on farm production, congressional atten-
tion turned toward expanding markets. By the end of the war, 
Congress was considering numerous proposals to harness agricultur-
al research to marketing in the same effective manner that it had 
approached production. From the various suggestions, two pieces of 
proposed legislation emerged by 1946. A bill introduced by Congress-
man John Flannagan of Virginia sought to expand the capacity of the 
state experiment stations by increased appropriations, with a portion 
reserved for investigations to discover new uses and markets for farm 
products. Another, offered by Congressman Clifford R. Hope of 
Kansas, would provide funds to be dispensed at the USDA's discre-
tion to promote research in marketing and distribution. In August 
1946, both proposals became law as separate titles in a three-part 
package generally known as the Research and Marketing Act of 
1946.7 
Framed as an amendment to the 1935 Bankhead-Janes Act, Title I 
of the new legislation actually went much further, beginning with the 
statement of the goals of Congress in funding agricultural research 
from the national treasury. While the Purnell Act of 1925 had declared 
the intention to improve rural life, the 1946 act explicitly linked rural 
conditions to the nation's welfare, acknowledging "a sound and 
prosperous agricultural and rural life as indispensable to the mainte-
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nance of maximum employment and national prosperity." Thus, 
Congress encouraged agricultural research to maintain a balanced 
farming and industrial economy. 
Section 9 of Title I authorized new funds for the effort: $2,500,000 
for 1947, an equal addition for 1948, and $5,000,000 additional annual 
increases for 1949, 1950, and 1951 with "such additional funds ... as 
the Congress may deem necessary" for subsequent years. This last, 
open-ended authorization was new to research subsidy, as was the 
particular formula adopted to allocate the funds to the state experi-
ment stations. The stations would receive equal portions of 20 
percent of each year's appropriation and split another 52 percent on a 
formula basis: one-half according to relative rural population and the 
other half according to relative farm population. Every dollar of these 
formula allocations appropriated after the enactment of the new 
authority had to be matched by the states, and one dollar out of every 
five was earmarked "for conducting marketing research projects 
approved by the Department of Agriculture." Another 25 percent of 
the Section 9 allocations for each year was reserved for a "Regional 
Research Fund" to sustain investigations undertaken cooperatively 
by two or more states on a problem of regional significance, with a 
nine-member committee representative of the station directors recom-
mending which projects to support. The remaining 3 percent of 
Section 9 money was delegated to the Office of Experiment Stations 
to administer programs specified in the section. 
The state experiment stations only indirectly benefited from Sec-
tion 10 of Title I, which provided discretionary funds to the USDA 
to encourage research in two broad categories. Section 10(a) author-
ized the USDA to encourage the search for "new, and extended uses 
of agricultural commodities and products thereof" with annual 
grants scheduled to rise from $3,000,000 in 1947 to $15,000,000 after 
1950. "So far as practicable," the new utilization research was to be 
carried out in USDA laboratories, but the Secretary of Agriculture 
could contract "with such public or private organizations or individu-
als as he may find qualified" to perform supplementary work. 
Section 10{b) more directly effected the stations, authorizing the 
Department to support cooperative federal-state research into ques-
tions unrelated to farm product utilization. For 1947, $1,500,000 was 
appropriated for the purposes of this subsection, with equal addition-
al yearly amounts for 1948, 1949, and 1950 until the total was 
continued annually at no less than $6,000,000. This fund was in 
addition to a similarly administered $2,000,000 annual Special Re-
search Fund provided for in the Bankhead-Jones Act of 1935 and 
War, Prosperity, and the Golden Age of Science: 1941-1961 I 89 
reauthorized in Section 10(d) of the 1946 legislation. 
Title II of the 1946 legislation provided the Secretary of Agricul-ture with additional cooperative funds amounting to $2,500,000 in 1947 and increasing to 520,000,000 yearly after 1950. Reserved wholly for " research and service work in connection with the preparation for 
market, processing, packaging, handling, storing, transporting, distributing, and marketing of agricultural products," the money was to be disbursed by the USDA to support cooperative projects not only in research, but in extension and inspection as well. Again, "to the 
maximum extent practicable," the research funded under this title of the act was to be carried out cooperatively with the state experiment 
stations under contract, but other public and private institutions were 
also eligible for support. Unlike the cooperative discretionary funds provided in Title I, Section 10, however, this money for marketing 
research had to be matched with an equal amount by the contracting institution. Finally, to police the distribution of these grants, Title Il included authorization for the Secretary of Agriculture to create a 
single administrative agency for marketing work. 
The last of the three titles included in the 1946 Research and Marketing Act called for a national advisory committee to assist the USDA in developing an agenda for research and in securing the 
cooperation of research institutions, industry groups, and farm 
organizations in the process. Chaired by a USDA official, the eleven-
member committee was to include no other federal employees and at least six representatives of producers of commodities. Title III also 
authorized the Secretary to convene any other committees which 
might help implement specific provisions of the act.~ 
The Research and Marketing Act introduced a series of innova-tions which required new administrative policies. Developing guide-lines for implementing the complex research provisions largely fell to the new chief of the Office of Experiment Stations, Robert W. Trullinger, and to ESCOP. Since Dr. Trullinger had been with the 
office since 1912, his succession to the position upon James Jardine's 
retirement in 1946 signalled no sudden break with past policies. 
Funds Reserved for Marketing Research 
The immediate business facing those entrusted with new adminis-tration was to determine how the Title I proviso about marketing 
research would be enforced. Even though the specified 20 percent 
was interpreted to apply to the aggregate of stations, Trullinger's 
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office monitored expenditures at each state station to simplify ac-
counting and to encourage adherence to the aims of the lawmakers. 
For the first year in which appropriations were available, the experi-
ment stations as a whole were required to spend a total of $720,000 in 
federal and matching funds upon "marketing research projects." 
Deciding what experiments could qualify for earmarked funds was 
difficult. After initial confusion in translating the words of the act 
into researchable topics, the USDA and an ESCOP subcommittee 
released an interpretation in 1951 which sanctioned studies into three 
main areas: packaging, transportation, and storage; grading and 
distribution; and marketing institutions and financing. Later, it was 
necessary to broaden the definition because some stations found it 
increasingly difficult to meet the escalating dollar amounts to satisfy 
the 20 percent requirement, but the beginnings of sound research 
were established upon the 1951 guidelines.9 
Regional Research and the Committee of Nine 
To fulfill the other earmarking clause in the Research and Market-
ing Act that set aside 25 percent of Title I, Section 9 appropriations for 
regional research, an elaborate administrative structure evolved. 
While the act specified that a committee of nine representatives of the 
station directors was to. recommend projects worthy of support, 
ESCOP and the Office of Experiment Stations had to decide how to 
select these representatives and how to allocate the money. Most of 
the existing interstate cooperative projects centered around the 
Bankhead-Janes regional laboratories which relied upon the four 
existing regional associations of directors to plan and supervise 
investigations. A similar regional orientation was adopted to adminis-
ter the new joint work. The Committee of Nine immediately was 
chosen on a regional basis with each of the regional associations of 
directors nominating two members from among its ranks and the 
home economists in the national land-grant college association pro-
posing the ninth member. 
Meeting in 1946, the nine formulated a priority list of nine areas 
eligible for support, appropriately headed by "marketing." They 
considered twenty-five projects submitted for funding with the 
$625,000 that was scheduled for 1947. By 1950, some seventy propos-
als were vying for $1,224,100 in funds, prompting the Committee of 
Nine to turn to the regional organizations of station directors for help 
in allocating money and screening prospective projects. 
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Robert W Trullonger. who came to the 
Ollloo ol Expenment Statoos on t912. 
was olovated to choel on 1946 and 
served untot 1955 (Naii()(Oa/ Atchrves 
and Records Admrnrstratron p/10/o) 
Informally at fir~t. then formally by thl' omd-1950s, the Region.1l 
Rt'Sl'arch Fund was divided between the four regions on a formula 
b.1sis leav ing it to the directors' associ.1tions to recommend the 
distribution of fumb lwtween projects. Scil•ntists in the stJtions 
~ubmitted propo~.11., through their director~ to the regional commit-
ll~l'S who then .1ppointed an Administr,lhve Advisor to g.1thcr .1 
l't•chnical Commilll'l' of scoentists from c.1ch of tlw st.1tions interestl•d 
111 the project. Th•• 'll•chnocal Committw drew up specific plans for 
t•xpcrimcnts, Jssognong Tl'sponsibilities MlHlllg cooperating mcmlwrs 
who would 111Cl't r••riodoca lly to review progress. The Commilll'e of 
Nine funct ioned as n.1tional reviewers to Tl'COmmcnd worthy proj••cts 
for Office of Experimt•nt Stations funding. llowevcr, even .1ft••r 
delegating much of its work to the region,ll associations of directors, 
the national committ••e frequently w,1s owrwhclmed by rcvil'W 
dulles which impitired its potential ,,-;a group of scil•ntists contribut-
ong a national perspective. 111 
Research Advisory Committee Developed 
The idea of seeking a broader perspective in shaping public 
agricultural reseilrch a lso was embodied in the Research and M<Hkct-
ing Act's Title Ill , which called for a natoon.11 committee to advise the 
USDA on research programs under the act. The producer-dominated 
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National Advisory Committee first convened in October of 1946 and 
soon after changed its name and its scope of concern. As the 
Agricultural Research Policy Committee (and later still as the National 
Agricultural Research Advisory Committee), its interests widened 
beyond marketing and it evolved into a sounding board for all 
federally financed resean;h in agriculture. 
Employing authority given the Secretary of Agriculture by Title Ill 
to create whatever other advisory groups would be helpful, the 
Committee in 1948 established twenty-two subcommittees for specif-
ic commodities or marketing processes. The parent group and all its 
subcommittees consisted of eleven members, six of them representa-
tives of producers. From time to time, the advisory committee system 
was restructured to reflect new interests and broadened concerns but 
its basic operation remained fairly constant. 
Prior to each advisory group's annual meeting, a corresponding 
USDA group compiled a list of research problems and submitted 
them to the commodity advisory committee which ranked them by 
priority. Each list was forwarded to the national committee which 
used the data to suggest funding priorities to the Secretary of 
'Agriculture. The advisory system inaugurated by the Research of 
Marketing Act did little to inject new ideas for study in the public 
agricultural research institutions but it did enhance communication 
between scientists and agricultural business. 11 
Various advisory committees which proliferated on the state level 
. produced the same outcome. Station councils had long been utilized 
by several experiment stations to exchange information between 
scientists and producers. World War II, with its plethora of mobiliza-
tion boards and planning committees, further encouraged the trend 
toward organizing to address shared problems. With the passage of 
the Research and Marketing Act, the Association advocated the 
formation of advisory councils, suggesting that their structure paral-
lel the national system of commodity committees. By 1952, three-
fourths of the stations had done so, generally finding the various 
commodity producer organizations eager to cooperate with one 
another to increase the political clout of the agriculture sector.12 
Funding Promise Unfulfilled 
While the Research and Marketing Act introduced a series of 
far-reaching features into the administration of public research, the 
failure of Congress to appropriate the sums promised in the Act 
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limited its impact. As after the passage of the Bankhead-Jones Act in 1935, national lawmakers provided none of the dollars pledged in 1947, and consistently underfunded every section of the act each year thereafter. Funds were first made available in 1948, equalling the $2,500,000 called for in the previous year for direct payments to the 
state experiment stations and for regional research. For the next year Title I, Section 9 appropriations increased to about $3,250,000 and Title ll, Section 204 money for cooperative research into marketing problems were forwarded for the first time, with the USDA contract-ing with thirteen state stations at a cost of $60,500. 
In the four years beginning with 1950, direct Research and Marketing Act money for the stations remained at $3,600,000 despite the act's call for appropriations to rise from $10,000,000 to $20,000,000 
over that period. Increases in the next two years raised Section 9 totals to just over $11,000,000 for 1955. In that year, too, thirty-eight 
stations split $500,000 provided them under contract with the Depart-
ment upon the recommendations of an ESCOP subcommittee called the Experiment Stations Marketing Research Advisory Committee. The experiment stations were not singled out for support at less than that pledged; in 1952, appropriations for all the provisions of the act 
amounted to less than $19,000,000 compared to the promised $61,000,000.13 
Congress proved reluctant to meet its commitments made in 1946 for a variety of reasons. Perhaps foremost was the expected surplus 
of commodities failed to materialize after the war, making research to discover ways to dispose of stockpiles irrelevant. Without a crisis, Congress looked carefully at what they were paying for and, in the 
case of the USDA's administration of Research and Marketing Act 
requirements, were not entirely satisfied with what they saw. Most galling was the Department's refusal to reorder its bureaus (which it had done just four years prior to the RMA's passage) to bring all 
marketing work together. Instead, a single Research and Marketing Act Administrator was named to coordinate scattered marketing 
research in the Department, with a Research and Marketing Advisory Committee of agency heads as a consultative council. Even the office 
of Research and Marketing Administrator was discontinued when its incumbent stepped down in 1949. Supervision of the act then fell to the Agricultural Research Administration which retained the intra-department advisory committee as the Research Council. With the 
singular administrative post abolished, the apparent need for market-ing research less pressing, and the various advisory committees more broadly interpreting their duties, Congress was less and less inclined 
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to treat Research and Marketing Act funds separately from more 
regular USDA appropriations. By the early 1950s, separate. budget 
hearings for agricultural marketing research were abandoned. 14 
The disparity between what had been pledged and what was 
delivered was so great that the House Committee on Agriculture 
commissioned a committee to investigate what deficiencies in public 
agricultural research caused the House Committee on Appropriations 
to curtail scheduled funding increases. In the summer of 1950, 
Representative Stephen Pace of Georgia convened hearings and D. 
Howard Doane of the Doane Agricultural Service headed an eleven-
member panel representing agribusiness, farm journals, national 
farmer groups, and state experiment stations. Their Pace/Doane 
Report cited overly complex administrative arrangements within the 
USDA and excessive accounting requirements upon the state agricul-
tural experiment stations as impediments to organizing research 
more efficiently. To address these shortcomings the report urged the 
Secretary of Agriculture to place all departmental research activity 
under a single administrator, and called on Congress to consolidate 
the jumble of existing research-funding into a single authority. 
Golden Age of Science 
Although neither suggestion was new, the fact that they were 
stated by a citizens' panel representing a broad spectrum of the public 
gave the recommendations greater force in an era that was emerging 
as a "golden age" for agricultural science. With the war won and the 
Great Depression behind it, America faced the future with renewed 
optimism, secure in its belief that many of the world's problems 
could be solved or at least lessened by scientists and the technological 
miracles which streamed forth from their laboratories. Congress 
merely reflected the public's high regard for scientific research when 
it chartered the National Science Foundation in 1950 to develop 
science policy and encourage basic research through project grants.15 
Agricultural research shared in the glory as hybrid crops and new 
pesticides came into use, seeming to promise an end to hunger. The 
Research and Marketing Act of 1946 showed congressional confi-
dence in the skills of agricultural scientists to discover principles of 
efficient commodity marketing, just as they had done for commodity 
production. The congressional investigation four years later was less 
an expression of diminished faith in the capacity of scientists than 
evidence of pique over delays in getting the effort underway. 
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The esteem accorded agricultural science directly benefitted the 
state experiment stations in two major ways: a whole new generation 
of young scientists was attracted to public research and public 
financial support increased dramatically. Between 1947 (when the 
stations returned to full strength) and 1955, the number of profession-
als employed in the experiment stations increased from 5,290 to 
7,892, a jump of nearly 50 percent in less than a decade. 
Funding from states grew more spectacularly over the same 
period, far outstripping increases required by matching provisions in 
the Research and Marketing Act. State appropriations in 1948, for 
example, totalled nearly $25,000,000, an increase of more than 
$5,000,000 over the year before whereas only an $1,800,000 addition 
was required by the act. Yearly incremental gains continued unabated 
even as scheduled federal Research and Marketing Act increases 
stopped from 1950 through 1953. In the latter year, state support 
equalled more than $42,300,000. By 1955, the agricultural experiment 
stations received over $51,000,000 from their state governments as 
compared to just over $19,000,000 granted under the five different 
federal acts. 16 
As more tax dollars flowed into subsidizing agricultural in-
vestigations, calls grew more frequent for reforms to make the 
system more efficient. A year before the Pace/Doane Report recom-
mended realigning the USDA, a Hoover Commission Report on the 
organization of the executive branch did the same, characterizing the 
Department unfavorably as "a loose confederation of independent 
bureaus and agencies." When the Eisenhower administration arrived 
in Washington in 1953, a major effort was begun to reorganize the 
USDA. 
Reorganization in Washington 
The reorganization instituted by Secretary Ezra Taft Benson went 
straight to the heart of the Hoover Commission criticisms, replacing 
the old system of independent bureaus with an arrangement featur-
ing four assistant secretaries. Under the Assistant Secretary for 
Federal-State Relations was placed an Agricultural Research Service (ARS), taking the place of the Agricultural Research Administration. 
The AR5 retained its predecessor's responsibilities of supervising 
federal research and allocating research funds to the states. 
The Office of Experiment Stations lost its title, as did the other 
long-standing bureaus, but it was recreated as the State Experiment 
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Stations Division within the Agricultural Research Service. With the 
new title came new positions filled by veterans of the old agency. 
R. W. Trullinger, who had been named Assistant Administrator for 
Experiment Stations under the ARS when the reorganization became 
effective, stepped down in 1955. He was succeeded by his former 
deputy, Erwin C. Elting, whose title was changed to Deputy 
Administrator. Dr. Elting had been with the Office of Experiment 
Stations since 1936, just four years longer than Harold C. Knoblauch, 
who became Director of the State Experiment Stations Division in 
1954. 17 
Despite the appointment of familiar administrators to new posts, 
the new USDA structure did not sit well with the state agricultural 
experiment stations. As early as 1951, when Secretary Benson's 
predecessor proposed regrouping the Department's components, the 
Experiment Station Committee on Organization and Policy estab-
lished a subcommittee to monitor the process. Station directors 
feared that their independent voice within the Department's councils 
would be stilled by any changes, a fear that seemed borne out in the 
plan finally adopted in 1953. The Executive Committee of the 
Association of Land-Grant Colleges and Universities made known 
the displeasure of the station representatives in both 1954 and 1955, 
petitioning the Secretary of Agriculture to restore an Office of 
Experiment Stations independent of the division which directed the 
Department's own research. Although the remonstrances of the 
Association did prompt the USDA to promote the officer administer• 
ing the stations' federal funds to the rank of deputy administrator 
when Elting succeeded Trullinger in 1955, he was left under ARS 
control. 
From his new position as coordinator of the nation's public 
agricultural research, the Agricultural Research Service Administrator 
in 1958 invited the state stations, through ESCOP, to join ARS in a 
full-scale review of federal-state relations. An eleven-member Joint 
Committee on Cooperative Research involved ARS administrators, 
ESCOP-selected directors, and the ARS Deputy Administrator for 
Experiment Stations. For two years, they labored to set guidelines for 
the federal and state partners in agricultural research. In 1960, their 
report again tried to distinguish the respective roles of the partners, 
stressing the local responsibilities of the state stations and the broader 
duties of ARS. Still, the report concluded that neither sphere was 
mutually exclusive and that both federal and state station scientists 
had a duty to pursue basic research. Promises to work together more 
closely in locating research facilities and in undertaking cooperative 
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experiments were made by the conferees. Like previous attempts to 
standardize policies governing federal-state relations, the Joint Com-
mittee on Cooperative Research perhaps was notable more for good 
intentions than concrete accomplishments. At least it provided USDA 
and state station administrators with a forum to share their concerns. 18 
Consolidating Funding Legislation 
The other national issue confronting the agricultural experiment 
stations in the 1950s was the consolidation of the federal legislation 
which subsidized their agricultural research. Paralleling the move-
ment to consolidate research in the USDA, the effort to simplify the 
legal authorizations for federal allocations originated in the 1940s and 
culminated in the mid-1950s. In 1941, just one year after the Bureau 
of Budget informally agreed to work with ESCOP in compiling 
national budget requests, it asked the station directors' representa-
tives to draft a bill combining the provisions of Hatch, Adams, 
Purnell, and Bankhead-Jones into single act. Equally desirous of 
simplifying what was becoming a maze of authorizations, the commit-
tee nevertheless was wary of what could happen to mission state-
ments and continuing appropriations when exposed to the vagaries 
of Congress. Paradoxically, ESCOP drafted a bill but recommended it 
not be adopted. The idea faded into the background only to reemerge 
in 1945 with the same results. After three years of operating under 
the complex provisions of the Research and Marketing Act of 1946, 
however, the station directors themselves began to urge consolidation. 
The USDA, responding to sentiment in Congress, drafted a proposed 
measure in consultation with the committee of station directors in the 
fall of 1949. In the next year, the Pace/Doane Committee lent its 
support, submitting the USDA-ESCOP proposal to Congress as part 
of its recommendations. 
When Congress finally considered the subject in 1955, it did so in 
a form carefully worked out by the representatives of the state 
experiment stations. The rationale for national support of agricultural 
research in the state experiment stations which had evolved during 
the previous seven decades was preserved: 
to conduct original and other researches, investigations, and 
experiments bearing directly on and contributing to the establish-
ment and maintenance of a permanent and effective agricultural 
industry in the United States, including researches basic to the 
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problems of agriculture in its broadest aspects, and such investi-
gations as may have for their purpose the development and 
improvement of the rural home and rural life and the maximum 
contribution by agriculture to the welfare of the consumer, as 
may be deemed advisable, having due regard to the varying 
conditions and needs of the respective States. 
Also retained were the various allocation formulas legislated over 
the years along with the "open-ended" appropriations feature of the 
Research and Marketing Act. Thus, although no set annual amounts 
were established, the yearly funds were to be divided 20 percent 
equallr among the stations, 26 percent according to a state's share of 
the United States rural population, 26 percent according to a states 
share of the United States farm population, and 25 percent for 
support of cooperative, regional research between two or more 
stations. The remaining 3 percent was to cover costs incurred by the 
Secretary of Agriculture in administering the new legislation. Existing 
matching requirements were to be maintained, too, as every state 
had to contribute equal funds excluding an initial $90,000 and the 
money received for regional projects. 
The draft by the stations did not preserve limitations included in 
the Hatch, Adams, and Purnell Acts on using federal money to 
purchase or rent land and buildings, and the prohibition in the 
Adams Act on subsidizing printing. Finally, the consolidated bill 
would have exempted increases above the amounts available in 1955 
from the requirement that 20 percent be reserved for marketing 
studies. 
Congress accepted the arguments in favor of consolidating the 
many federal accounts into two (formula funds and regional research 
funds) and agreed to abolish the anachronistic limits on physical 
plant and publication expenditures. It would not, however, concur in 
the proposed reduction in the 20 percent for marketing research. The 
House insisted that the earmarking must apply to all federal appropria-
tion increases to ensure that the stations maintain their efforts toward 
relieving the recurring problem of farm surpluses. With this require-
ment restored, the consolidating Hatch Act became law in August of 
1955.19 
Few new administrative procedures were necessary to put the 
new Hatch Act of 1955 in force. Soon after the bill's passage, Dr. 
Knoblauch, director of the State Experiment Stations Division, noti-
fied the stations that although there was no longer a need to separate 
project accounts by the source of their authorizing legislation, it was 
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necessary still to keep project accounts distinct from one another and 
to signify which qualified as regional or marketing research. Additionally, despite the new Hatch Act's failure to continue the 
requirement in the original Hatch, Adams, and Purnell Acts that the 
stations annually report their activities to Washington, Knoblauch 
urged them to continue this traditional communication with the Secretary of Agriculture. 
Policy and Procedure Adjustments 
The State Experiment Stations Division continued to clarify what 
money qualified to match or "offset'' federal money. Obviously, state 
appropriations of annual operating funds to the agricultural experi-
ment station best would meet the intent of Congress to stimulate 
state investments in agricultural science. Nevertheless, Washington 
administrators recognized a widening array of sources of less direct 
support. The services of an accountant and a private gift given 
through the state government were allowed in 1954 and 1955, 
respectively, in Alaska. Permission was given Wisconsin in 1957 to include publication expenses in its offset totals, while Nevada in 1962 
was authorized to apply income from the sale of products of 
experiments. 20 
The definition of a marketing project also was steadily broadened. In 1948, when the requirement of earmarking first went into effect, 
about $720,000 was necessary in federal and state matching funds; by 1955, some $3,312,000 had to be spent by the stations on marketing 
projects. After the experiment stations failed to put a cap on the 
requirement at 1955 levels, the figure rose with every year, reaching 
more than $9,764,000 in 1961. The categories of eligible projects 
established in 1951 by ESCOP and the USDA soon proved too narrow in light of the interest in new research arenas and the growing 
competence of investigators. Recognizing these trends, committees 
representing the research partners in 1957 added consumer prefer-
ence studies and, three years later, marketing and food technology 
investigations to the list of qualifying subjects.21 
The Committee of Nine continued to operate the amended Hatch Act, acting as a final review board on projects that vied for a portion 
of the 25 percent of federal funds reserved for interstate, cooperative 
experimentation. Included in its duties beginning in the 1950s was 
the oversight of interregional projects whose scope went beyond the boundaries of the individual administrative regions to encompass 
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programs worthy" of national support. 
Designated as IR-1, the first of what was to become a series of 
interregional projects was inaugurated in 1950. Headquartered at one 
of the branch facilities of the Wisconsin Agricultural Experiment 
Station, IR-1 coordinated a national effort to collect, evaluate, preserve, 
and distribute superior potato germplasm. In 1955, a similar program 
under the title IR-2 provided the same service for virus-free ornamen-
tal tree stocks with a repository maintained at Washington State 
University. 
In a further attempt to improve its original role as a scientific 
council providing a long-range, national perspective on public research, 
the Committee in 1956 named a project review subcommittee to 
preview proposals before the whole body met. In the same year, the 
Committee members' terms were extended from two years to three 
years to introduce more continuity planning. With the number of 
active regional and interregional projects reaching 198 and the 
amount of available funds equalling $5,593,000 from federal sources 
alone in 1958, these administrative adjustments were necessary just 
to keep the Committee of Nine abreast of what was being done from 
y~ar to year. 22 
Increased Support, Increased Expectations 
The new Hatch Act departed from previous authorizations in 
omitting specific dollar figures in favor of "such sums as Congress 
may from time to time determine to be necessary." Between 1955 and 
1961, Congress determined it necessary to increase funding for state 
agricultural experiment stations by 66 percent, from $19,118,000 in 
the first year to $31,825,000 in the last. Over $10,000,000 of that gain 
was legislated in the first two years following the passage of the 
amended Hatch Act, with more modest increases in every year except 
1960. State appropriations made available in the same period rose at 
about the same rate as federal ones, beginning at $51,151,000 in 1955 
and reaching $87,190,000 in 1961. Although the increases were not as 
dramatic as the ones immediately after World War 11 when state 
funding rose 340 percent in a decade, they did allow the continued 
expansion of research in the state agricultural experiment stations' 
broadening programs. In terms of funding, then, agricultural research's 
"golden age" carried through the two decades that followed America's 
entry into the Second World War.23 
The twenty years of almost uninterrupted gains in operating 
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budgets and scientific manpower did not come without costs to the 
state agricultural experiment stations. As money increased, so did the 
expectations of those who allocated it in both Congress and state 
legislatures. Ironically, as the federal proportion of all money avail-
able to the stations diminished from 31 percent to 20 percent between 
1941 and 1961, congressional concern about the more efficient admin-
istration of research grew. Annual scrutiny of budget increases, 
earmarking requirements, and citizen advisory committees were all 
institutionalized in the national legislation of the era. Twice the 
Department of Agriculture was pressed into full-scale reorganizations, 
at least in part by congressional desire to coordinate public agricultur-
al research for the benefit of the entire country. Additional state 
support came with the same expectations of serving more regional 
and local interests. The sometimes irreconcilable demands upon the 
state stations only intensified in succeeding years as new research 
topics caught the attention of more and more segments of the 
American public. 
Notes 
1 Moore, Agricultural Rrsenrch Sert>ict, pp. 76-77. 
2 0ES, Report 011 the Experime111 Stalio11s: 1942, pp. 2, 4; Kerr, Alabama Agricultural E:rptrimeut Statio11, pp. 70-71. 
3 0ES, Report 011 the Experiment Statums: 1943, p. 3. 
4 0ES, Reports on the E:rperimrut Stations: l93S-1946. 
50ES, Reports 011 the Experimm t Stations: 1939·1953; USDA, Agricultural Research Service, Reports 0 11 the Agrie~~lturnl Experiment Stations: 1954-1955 (Washington: Govern· 
ment Printing Office, 1955-1956); Knoblauch et al., State Agricultural Experime11t Stntio11s, pp. 169-170. 
6 Wiser and Bowers, Mllrktti11g RtSttlrclo, p. 41; Ha rdin, Freedom in Agricultural Edr1C>atio11, p. 137; "Minutes of the Committee on Experiment Station Organization and Policy, October 24-30, 1942," unpublished typescripts in USDA, Cooperative State Research Service files. Hereinafter cited as ESCOP, "Minutes." 
70ouglas E. Bowers, 'The Research and Marketing Act of 1940 and Its Effects on Agricultural Marketing Research," Agricultural History 56 Qanuary 1982): 251-253; Wiser 
and Bowers, Marketing Research, pp. 4647. 
$Research and Marketing Act, 60 Stat. 1082 (1946). 
9 Emerson Babb, Report to Coo~rative State Research Service, U.S. Deporlmt>ll of Agriculturt 
on Impacts of Federal Funding Rtquiremtnls on Marketi11g Rtslardr at Stale Agricultu,.l Exptriment Stations (Washington: USDA, CSRS, January 1977), pp. 7-8. 
10Bruce F. Beacher, " Committee of Nine-A Reference History of RRF Policy and Procedures: 1947-1973," draft manuscript, 1973, in CSRS offices, Washington, D.C., pp. 1, 8-11; A.A. Spielman, "Some Biased Observations on the Administration of the Regional Research Fund," paper presented to the Annual Meeting of the New England Economics Council, Amherst, Ma.ssachusetts, June 15, 1959, pp . 2-4; Wiser and Bowers, Mllrketing Research, p. 66. 
102 I The Legacy 
11 Harry C. Trelogan, "Research and Marketing Advisory Committees," ]oumn/ of 
Farm Economics 38 (February 1956): 1-5; Itzhak Arnon, Organisation and Administration of 
Agricultural Research (Amsterdam: Elsevier Publishing Co. 1968), pp. 11-13; Wiser and 
Bowers, Marketing Research, pp. SD-53. 
12 Hardin, Freedom in Agricultural Education, pp. 102-103, 106. 
130 ES, Reports on the Experiment Stations: 1947-1953; ARS, Reports on the Experiment 
Stations: 1954-1955; Bowers, "Research and Marketing Act of 1946," p . 258; Knoblauch 
et al., State Agricultural Experiment Stations, pp. 179-181. 
14 Bowers, "Research and Marketing Act of 1946," pp. 255-262; Wiser and Bowers, 
Marketing Research, pp. 61. 64. 
15United States Congress, House Committee on Agriculture, Federal Agricultural 
Research: Hearings (81st Cong., 2nd sess., july 11-21. 1950), pp. 2, 66, 69-73; "The 
National Science Foundation: A General Review of Its First Fifteen Years," in Tl~e 
Politics of Science, ed. William R. Nelson (New York: Oxford University Press, 1968), pp. 
140-143. 
••Danbom, "Publicly-Sponsored Agricultural Research," pp. 23-25; OES, Reports on tl1e 
Experiment Stations: 1945-1953; ARS, Reports on the Experiment Stations; 1954-1955. 
17Wiser and Bowers, Marketing Research, p. 62; Moore, Agricultural Research Sm>ice, pp. 
78-80; Knoblauch eta!., State Agricultural £xperimmt Stations, pp. 136-138. 
18 Knoblauch eta!., State Agricultural Experiment Stations, pp. 130-132. 
19 Ibid., pp. 17D-173; U.S. Congress, House Committee on Agriculture, Federal Agricul· 
lura/ Research: Hearings, pp. 32, 89-92; Amended Hatch Act, 69 Stat. 671 (1955). 
20 State Experiment Stations Division-Station Letter-2135, October 17, 1955; H.C. 
Knoblauch to Maine A.E.S., December 13, 1955; Knoblauch to Alaska A.E.S., june 4, 
1954 and june 12, 1955; Knoblauch to Wisconsin A.E.S .. October 9, 1957; and Thomas 
S. Ronningen to Nevada A.E.S., May 10, 1962 in "Selected Short Abstracts of 
Cooperative State Research Policy." 
21 0E5, Rtport on the Experimmt Stations: 1948; ARS. Report on the Experiment Stations: 
1955; USDA, Cooperative State Experiment Station Service, Funds for Rest'tlrch at State 
Agricultural Experiment Statio11s; 1961 (Washington: Government Printing Office, 1962); 
Babb, Impacts of Federal Funding Requirements on Marketing Research, pp. 7-8. 
22 Wiser and Bowers, Marketing Research, p. 67. 
23 0ES, Reports on tilt Experiment Stations: 1945-1953; ARS, Reports on tile Experiment 
Stations: 1954·1959; CSESS, Funds for Research: 1960·1961. 
CHAPTER IV 
Strengthening the Planning Process: 
1961-1971 
Farm productivity advances continued their phenomenal post-
war growth in the 1960s and became increasingly dependent upon 
scientific discovery and technological innovation. The growing so-
phistication of agricultural science prompted the realization that the 
knowledge it generated was a renewable resource seemingly without 
limit and that its scope extended far beyond the farmer's field and the 
rancher's pasture. Coupled with this increased respect for science 
was a heightened concern that the agricultural revolution which it 
underlay produced social and environmental casualties along with 
bumper crops. As the state experiment stations' traditional clientele 
of farmers dwindled in number and political clout, newly powerful 
voices emerged to demand a greater share in shaping the agricultural 
research establishment into a more socially responsive system. A 
series of administrative adjustments and priority-setting mechanisms 
to accommodate these interests resulted. 
Further USDA Reorganization 
A change in presidential administrations prompted the first major 
organizational restructuring to strengthen the agricultural research 
policy process. Responding to two decades of pressure from the state 
experiment station directors and their allies in the Land-Grant Col-
lege Association, John F. Kennedy's Secretary of Agriculture, Orville 
L. Freeman, reinstated the agency charged with oversight of the 
Hatch Act to a position of equality with the federal arm of the 
research partnership. In September of 1961, a Cooperative State 
Experiment Station Service (CSESS) was created as a successor to the 
State Experiment Stations Division, as the old Office of Experiment 
Stations had been known while it was under the Agricultural Re-
search Service. George A. Selke was tapped as acting administrator of 
the new agency, reporting to the Secretary through the Assistant 
Secretary of Federal-State Relations. H.C. Knoblauch, who had been 
the Director of the State Experiment Stations Division since 1954, 
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Theodore C. Byerly left the Agricultural Research Service in 1962 to become ad· 
ministrator of the newly independent Cooperative State Experiment Station Service 
and its successor. the Cooperative State Research Service. He served until t 969. 
(National Archives and Records Administration photo) 
became CSESS Deputy Administrator. He continued in tha t position 
when a successor to interim head Selke was named. 
Theodore C. Byerly, following a twenty-year career with the 
Agricultural Research Service, was moved over to lead CSESS in May 
of 1962. In the next year the agency was redesignated the Cooperative 
Stale Research Service (CSRS) to reflect a broadening of state cl ients 
with the introduction of fede ral support for research in forestry 
schools. Coincident w ith this title change was a USDA reorganizat ion 
that abolished the div ision of Federal-State Relations in favor of one 
for Science and Education. A director was placed at its head when 
Congress declined to give the Department an additional Assistant 
Secretary. The new structure gave a higher profile to research and 
extension activities within the USDA and, thus, was perceived as an 
encouraging development by directors of the state stations. 1 
While the restructurings of 1961 and 1963 held promise for a new 
era of cooperation in federal-sta te agricultural research relations, 
Byerly's selection as head of CSESS and then CSRS did much to 
d iminish the hope. Coming from the federa l side of the partnership, 
Byerly aroused suspicions from the outset among powerful elements 
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within the experiment station leadership while his decisive personali-
ty did little to mitigate initial distrust. Departing from the traditional 
management style of his predecessors who had relied upon the 
station directors to formulate policy and procedural positions, Byerly 
steered an independent course in the promotion of scientific excel-
lence in the public agricultural research system. By scrupulously 
avoiding the appearance of speaking only for the state experiment 
stations in Department counsels, he seemed to tip the delicate 
balance between representing the stations and serving the USDA in 
the latter's favor. Although the manner in which policy changes were 
brought about antagonized some state directors, interactions between 
CSRS administrators and scientists with research counterparts in 
USDA in-house agencies were improved, strengthening the federal-
state partnership as a whole. After nearly seven years of frequently 
acrimonious duty as administrator, Byerly was elevated to Assistant 
Director of Science and Education, leaving his former position to be 
filled by an individual more congenial to the state directors.2 
Roy L. Lovvorn was the choice of both the stations and the 
Department of Agriculture to replace Byerly in 1969. Lovvorn had 
begun his career with the USDA Bureau of Plant Industry and, more 
importantly in the view of the state stations, had spent the previous 
thirteen years as the director of the North Carolina Agricultural 
Experiment Station. While in that position he had served terms on the 
Committee of Nine and as chairman of the Experiment Station 
Committee on Organization and Policy. He brought with him to the 
office of CSRS Administrator a diplomatic personality and the 
confidence of an overwhelming majority of station directors which 
went far in repairing strained relations between the research partners. 
Enhancing Research Quality 
By reflecting renewed sensitivity to state concerns Lovvorn suc-
ceeded in gaining the acceptance of a number of his predecessor's 
initiatives in evolving an expanded role for the Coope.rative State 
Research Service. Under both men the agency sought to become more 
than a project accounts inspector, instead focusing its efforts on 
enhancing the quality of science undertaken by the agricultural 
experiment stations. To implement this concept, CSRS concentrated 
on upgrading the skills of its scientific staff, utilizing state station 
expertise to a greater extent, and restructuring on-site reviews to 
provide more useful evaluations of research programs. 
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To improve the quahty of the agency stdff both clS scientists and a~ 
cldministrators, opportunities for temporMy clssignments to ~tdtl' 
stcltions in need of t•xperienced research managers were actiwly 
sought. Taking advtlllt,lge of the lntergowrnmental Personnl•l Act 
provisions, s tale s t<llion scientists werl' clbO brought to Washington 
or temporari ly employed on a parttime bc1sb in the field to makl• usl' 
of their speci,ll l'Xpertise on a nation,ll levcl. In this mannl'r b<lth 
CSRS scientists and some of the best experiment ~tat ion investig,ttnrs 
could keep abreast of new developments m their disciplines whill• 
broadening their pcr:.peclives. 
Roy L Loworn served as admonos· 
1ra1or of lhe Cooperallve Slale Re 
search Sorvoce from 1969 to 1976. 
havong previOUSly been dorector of the 
North Carolina Stallon. (USDA photo) 
Recognizing the impossibility of maintaining a staff of the very 
best minds in every field of agricultural science, IJyerly and Lovvorn 
instead encouraged their corps of scientists to cultivate networks 
among their peers working in the federal, university, and experiment 
station laboratories. Sc1entists outside the agency were also invited to 
join CSRS-led review teams which visited the stations periodJccllly to 
evaluate research programs. The reviews became future oriented, 
referring to past re::.earch agendas and performances as foundations 
on which to project improvements. Resident scientis ts and their 
administrators exposed their concepts for future research programs 
to outside scientists best able to respond constructively to them. 
The review process itself underwent a change. No longer did 
CSRS scientists sit down with individual state researchers and qui/ 
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them on details of project outlines and investigative procedures, 
followed by hours of pouring over station accounts to spot discrepan-
cies in expenditures. Instead, the stations were encouraged to identify 
areas in need of objective evaluation and to indicate which individu-
als in the agricultural research community might best advise them on 
future directions. Fiscal reviews became the province of separate 
teams of auditors from the USDA. Freed from much of the onerous 
routine work which had characterized it as an inspection agency, the 
Cooperative State Research Service sought to present itself as a 
facilitator of program improvement, as a repository and broker of 
scientific and administrative talent available to every state agricultural 
experiment station at government expense.3 
The experiment stations, as the beneficiaries of the new policies, 
welcomed the reorientation of CSRS. Faced with demands for new 
answers to increasingly complex questions which required the integra-
tion of an expanding number of factors in their production and 
marketing investigations, the stations needed to draw upon a larger 
pool of expertise. The increasing sophistication of research was 
reflected in the growing numbers of scientists employed in the 
stations and by the larger proportion of these researchers which held 
doctoral degrees in their disciplines. In 1960, the stations counted 
9,607 investigators on their staffs and by 1970 that figure had grown by another 2,100. Fully 70 percent of those in the latter year held 
Ph.D.'s, generally earned at one of the land-grant universities which 
awarded over 14,000 doctorates in fields associated with agriculture 
and home economics in the 1960s alone.4 
Experiment Stations in the University Setting 
Part of the reason for enlarged staffs in the experiment stations 
was the necessity for each land-grant college to maintain an array of 
scientific talent which could meet not only the farm sector's increas-
ingly complex needs for continuous, comprehensive information but 
also the university's demand for a broad based academic program. 
This demand grew in the 1960s as the land-grant institutions strove to 
leave behind the "cow college" label so often applied to them in the 
past, a movement with profound implications for the state stations' 
role in the university context. The days when an institution's agricul-
tural research program was equal to all of its academic activities were 
passing. The land-grant colleges diversified to become full-fledged 
universities with research and teaching interests encompassing much 
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more than agriculture. Consequently, agriculture became just another 
unit on campus, with a corresponding drop in status of the experi-
ment stations in the overall administrative hierarchy of the institutions. 
As faculty members, station scientists often were valued more as 
contributors to scientific knowledge and as mentors for graduate 
programs than for their potential for enhancing state economic 
development through research findings. Accordingly, promotions in 
universities increasingly depended upon publications in refereed 
journals and less upon the agricultural significance of the research. 
Whereas in the early years of operation the station director often 
ranked just below the college president, by the 1960s he was more 
likely to report through the dean of the school of agriculture, who 
himself was only one of many administratively equal deans.5 
While the expansion of the land-grant university could mean a 
diminution of status for the associated experiment stations, it could 
also mean increased opportunities for interactions with other ele-
ments on campus not traditionally connected to agriculture but 
nonetheless valuable in this era of changing expectations for research. 
Cross-campus cooperation between scientists of disparate disciplines 
ranging from basic chemistry to applied home economics was encour-
aged at many universities, prompting new administrative arrange-
ments that incorporated research, extension, and instructional activi-
ties in a number of fields. 
Sometimes designated as "Institutes" (University of Minnesota, 
Washington State University, University of Florida, and University of 
Tennessee) or "Divisions" (University of California system, and 
University of Arkansas), these creations provided a formal mecha-
nism for integrating the triad of research, extension, and teaching 
under a single vice president over separate deans or directors for each 
unit. In some states, the title of the agricultural experiment station 
was even modified to indicate its broadened range of concern. Thus, 
the Iowa station was renamed the Agriculture and Home Economics 
Experiment Station. The Wooster, Ohio facility became the Agricultur-
al Research and Development Center, and the Washington State 
University affiliate was transformed into the Research Center. 
With the campus-located experiment stations extending their 
investigations into new areas at the same time as land-grant institu-
tions were requiring more land for university buildings, outlying 
research centers were called upon in new ways. Substations had long 
been va.lued as points of contact between the interests of scientists 
and the needs of farmers. As soil fertility often declined and pests 
and diseases evolved to resist new control techniques, site-specific 
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research at the branches continued to be important in maintaining 
current yields in dissimilar farming areas found in the same state. 
Branch stations provided a means of demonstrating promising re-
search findings as agricultural "truths" in the areas where they were 
located, furnishing an essential connection between laboratories and 
farms. Responding to climatic conditions and market opportunities, 
many of these areas were devoted increasingly to single, specialty 
commodities, prompting the outlying facilities to adjust their work to 
service the agriculturists engaged in these pursuits. By the 1960s, 
nearly every state experiment station included a system of branch 
stations, many of them concentrating on basic, applied, and develop-
mental investigations on a single dominant farm enterprise. Most 
common were beef, horticulture, vegetable, rice, tobacco, and forest-
ry substations but some were devoted to more exotic fare like 
strawberries (Arkansas) and cranberries (Massachusetts). Whether 
geographically or commodity oriented, the branch stations func-
tioned to focus research efforts on the diverse components of a state's 
agricultural sector just as the parent experiment stations of which 
they were a part did for the nation and its multistate agricultural 
regions. 
Mcintire-Stennis Forestry Research Act of 1962 
Among the "crops" subject to increased attention by the state 
agricultural experiment stations were forest products which supplied 
a significant portion of the natural resource-based income of many 
states. Public research to support the application of science to forest 
regeneration and management had begun as early as the 1920s when 
the USDA Forest Service was authorized by Congress to establish 
forestry experiment stations across the United States. Twelve of these 
were completed by the mid-thirties and an attempt was made at the 
beginning of the next decade to provide a new category of funds to 
the state agricultural experiment stations to pursue similar work. 
Since the bulk of the state station funds were distributed according to 
a formula based on rural and farm population, those states whose 
primary agricultural pursuit was the exploitation of woodlands 
received relatively small amounts to support forestry programs. 
Thus, the 1941 proposal called for new funds allotted according to a 
modified formula that included "farm woodland" in the equation 
with farm population. Nothing came of the proposal until two 
decades later when advances in forest science combined with height-
110 I The Legacy 
ened public concern for natural resource conservation to prompt the 
enactment of the Mcintire-Stennis Forestry Research Act. 6 
The Mcintire-Stennis Act of 1962 was designed to encourage 
forestry research at the land-grant colleges, experiment stations, and 
other qualified schools of forestry by providing federal money 
through the Department of Agriculture to. each state on a dollar-for-
dollar matching basis. These funds were to be disbursed following a 
formula to be established by an advisory board comprised of seven 
representatives of the institutions eligible for the annual grants. This 
formula was to take into account such factors as acreage of non-
federal commercial forest land and the volume of timber annually cut 
in each state, but could include other considerations as well. In 
addition to creating an allocation advisory group, the act called for 
the Secretary to convene annually an advisory committee of equal 
numbers of public agency and private industry representatives to 
indicate program directions. Lastly, the legislation defined forestry 
research to include reforestation, woodlands and related watershed 
management, outdoor recreation, wildlife habitats, wood utilization, 
and "such other studies as may be necessary to obtain the fullest and 
most effective use of forest resources." 7 
Mcintire-Stennis authorizations were first translated into appropria-
tions for the 1964 fiscal year and placed under Cooperative State 
Research Service administrative control. Sixty-one institutions shared 
that and subsequent years' money. The land-grant institutions in fifty 
states and Puerto Rico and ten additional universities with forestry 
research programs were made eligible according to a formula deter-
mined by the seven-person committee called for in the legislation. 
The formula allocated $10,000 to each state as a base and distributed 
40 percent of the remainder according to a state's proportion of the 
nation's total commercial forest land, 40 percent according to the 
value of its timber cut annually, and 20 percent according to its 
contribution of non-federal forestry research dollars. 
In the same year that the grants first became available, a fourteen-
member Mcintire-Stennis Cooperative Research Advisory Committee 
was convened to advise the Secretary of Agriculture on program 
operation. Comprised of seven forest industry representatives, four 
state forestry officials, two Department of Interior administrators, 
and one experiment station director, with the USDA Director of 
Science and Education as non-voting chairman, the Advisory Commit-
tee oversaw a forestry research program which experienced steady 
growth in support over the succeeding twenty years. For each of the 
years 1964 and 1965, $1,000,000 was appropriated from the federal 
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treasury under the Mcintire-Stennis Act, equalling just over 2 percent 
of the total funds distributed through CSRS in those years. By 1974, 
federal support increased to $6,203,000 annually, nearly 7 percent of 
CSRS-managed money. Ten years later, yearly accretions had brought 
the figure to $12,702,000, about 6 percent of the combined federal 
research dollars provided to the states for agriculture-related in-
vestigations. With state matching funds more than doubling the 
totals in each year, the Mcintire-Stennis Act did much to encourage 
the expansion of forestry research in a manner that capitalized on the 
existing framework of locally directed public agricultural research 
institutions.8 
Research Facilities Grants 
Buoyed by their success in getting national support for forestry 
research centered in the state agricultural experiment stations, the 
station directors were encouraged further in 1963 when Congress 
agreed to forward additional public funds to help upgrade buildings 
and laboratories at the research stations. By rescinding previous 
limitations on channeling federal research money into facilities 
renovation, the Amended Hatch Act of 1955 theoretically had al-
lowed building program expenditures. Yet, because Hatch funds had 
to be spent entirely within the year they were awarded and because 
the stations needed every available dollar to meet operating expenses, 
that source of federal money was unavailable in practice to help with 
the capital outlays required to refurbish physical plants. To overcome 
these impediments to national assistance for research facility 
modernization, the directors proposed in 1960, and the Congress 
passed three years later, the Research Facilities Act. 
The Research Facilities Act directed the Secretary of Agriculture to 
distribute funds to be matched by the states for the "construction, 
acquisition, and remodeling of buildings, laboratories, and other 
capital facilities" on the basis of a formula that resembled that in the 
Amended Hatch Act: one-third equally to each, one-third according 
to the proportion of rural residents, and one-third to the proportion 
of farm population. Recognizing that effective construction programs 
rarely followed the timetables of fiscal-year accounting requirements, 
the legislation allowed each station to obligate its annual share over 
the course of three years. 
When it came to actually voting the money under Research 
Facilities Act authorizations, Congress proved less generous than the 
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stations had hoped. After an encouraging start of $3,242,000 in 
federal funds for fiscal year 1965, only $2,000,000 was forwarded 
annually in 1966, 1967, and 1968. No money followed in 1969 and a 
token $1,000,000 came in 1970 for the last time. Disillusioned by the 
meagerness of facilities grants in relation to the amount of political 
capital expended in Congress to secure even these amounts, the 
directors virtually abandoned subsequent attempts to push for contin-
ued support in that category. Still, authorizations were continued in 
the language of succeeding agricultural research legislation in hopes 
that the program might someday revive.9 
Pesticides and Environmental Protection Research 
Even in 1965, when the initial appropriation for facilities remodel-
ing was relatively generous, the state stations could not freely apply 
their portions of the building and equipment grants to construction 
projects of their choosing. In response to the rather sudden rise of 
public concern over the effects of pesticides used in agriculture, 
Congress specified that the new money must be applied to facilities 
devoted to research in restricting the use of suspected hazardous 
chemicals used in farming. 
Goaded into action by the outcry prompted by the book, Silent 
Spring, in which author Rachel Carson criticized agriculture and its 
research support system for neglecting ecological concerns, Congress 
also directed that a part of the 1965 Hatch appropriations be used to 
study ways to reduce the threat of pesticides to the environment. 10 
The agricultural experiment stations, along with the private chemical 
industry, had pursued much of the research that made DDT and 
kindred organochlorine and organophosphorus compounds available 
to farmers for crop and livestock protection in the 1940s and '50s. In 
the regular course of their efforts to preserve the natural resource 
base upon which agriculture Jay, the stations had also been in the 
forefront in discovering the potential hazards to wildlife and humans 
of the indiscriminate use of these chemicals. Thus, when the result-
ing furor prompted demands to restrict the use of agricultural 
chemicals, Congress appropriately called upon the stations to contrib-
ute their considerable expertise in helping to regulate the use of 
pesticides. The state agricultural experiment stations had an existing 
organizational structure to gather pertinent knowledge on a national 
scale and the array of scientific disciplines necessary to address the 
issues on a broad front. And, recognizing that many of the gains in 
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farm productivity so valued by the American consumer relied upon 
the careful application of pesticides, they were aware that decisions 
on the fate of agricultural chemical use must be made only after 
carefully balancing social risks and economic benefits. 
As the federal government developed a system for registering 
pesticides, the state stations fulfilled a significant role from the 
outset. The agricultural chemical companies concentrated their atten-
tions on certifying the safety of those pesticides with high market 
potential, often finding the regulatory process too expensive to 
develop many of the compounds used only on a limited number of 
acres. Yet these "minor use" pesticides were vitally important to 
many isolated groups of specialty crop farmers. To meet the needs of 
these farmers, the state agricultural experiment stations developed 
an interregional project to gather the information necessary to clear a 
number of the minor use pesticides. 
Designated IR-4, the "National Program of Clearances of Pesticides 
for Minor and Specialty Uses" was launched in 1963 to coordinate the 
compilation of data at the stations on pesticide tolerances with a New 
Jersey station laboratory at Rutgers University as the headquarters. 
Over the next twenty years information gathered under IR-4 auspices 
was instrumental in clearing over 2,000 pesticides and the project 
itself became the centerpiece of subsequent research efforts dealing 
with the whole range of pest and disease management issues. 11 
Special Grants for Special Problems 
In earmarking the Research Facilities grants and a portion of the 
regular Hatch funds in the 1965 budget, Congress expressed its desire 
to direct research attention at specific problems it felt the stations 
were neglecting. It had done the same thing three years earlier when 
the House Appropriations Subcommittee on Agriculture had re-
served part of 1962 Hatch funds for weed investigations. From that 
date sentiment continued to grow in Congress for the enactment of 
some formal legislative mechanism to address specific areas of 
constituent concern or problems of interstate magnitude. 
The Regional Research Fund set-aside was originally intended to 
encourage work in the latter category but it had evolved an allocation 
formula that in practice confined most cooperative research to that 
between states in the standard regions. To lessen the annual combat 
for those funds within each region and to give each station the 
opportunity to concentrate its regional investigations on projects in 
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which it truly had an interest, the Committee of Nine in 1964 began 
disbursing the money on a state by state basis. The new policy 
allowed station directors to better integrate their regional efforts into 
on-going program planning and was a necessary step in reducing the 
administrative nightmares long associated with regional research. 
Still, the regional programs often remained, in the words of the CSRS 
regional coordinator, mere "groupings of station projects" and was 
ill-suited to addressing the changing special interests of Congress. 12 
While the state experiment stations preferred retaining the discre-
tion allowed them by formula allocations, they realized the limita-
tions inherent in the Regional Research Fund administrative proce-
dures and that Congress was becoming increasingly enamored with 
earmarking regular appropriations. Bowing to the inevitable in 1965, 
they supported, albeit hesitantly, the passage of legislation that 
authorized additional funds through the USDA to support new 
investigations in the public agricultural research system. 
Designed to complement the institutional grant program embod-
ied in the Amended Hatch Act, Public Law 89 - 106 authorized 
"Specific Research Grants" (later called "Special Grants") for selected 
projects which would run for a maximum of five years. As the 
Secretary's representative, the Cooperative State Research Service 
annually called for proposals in areas singled out by Congress for 
special attention and established review committees in each category 
to select the best of the projects for funding. For 1966, a total of 
$1,600,000 was offered in a range of areas that reflected the catholic 
interests of Congress and the potentials of agricultural science: cotton 
and soybean production cost reduction, water resources development, 
new product uses, human nutrition, air pollution, and cooperative 
marketing were among them. 13 
Since the appropriations amounted to less than 3 percent of the 
total funds delivered to the state experiment stations from the federal 
treasury and were in addition to a $3,000,000 increase in Hatch 
money in 1966, the station directors harbored few objections toward 
the Specific Grants program in its first year. That abruptly changed 
when the deliberations for the 1967 budget began with a proposal by 
President Lyndon B. Johnson to cut Hatch allocations by $8,500,000 
while increasing Specific Grants by nearly $3,000,000. Stung by the 
implication that federal administrators could select projects worthy of 
support better than they themselves, the station directors were only 
partly mollified when Congress restored the cuts and the former 
balance between institutional and project grants that had existed in 
the previous year. For the remainder of the decade, the directors 
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virtually abandoned support for Special Grant increases. The program's 
level remained constant at $1,717,000 for designated research projects 
from 1967 through 1970.14 
1890 Land Grant Colleges Join the System 
Appropriations under Specific Grants authority actually totaled $2,000,000 for each of those years, but $283,000 of the annual grants 
were reserved for a new program of institutional support designed to 
incorporate an additional source of potential scientific talent into the 
public research establishment. Responding to President Johnson's 
call for the federal government to take the lead in breaking down 
barriers of discrimination encountered by black Americans during 
this turbulent era of civil rights activism, the USDA proposed to 
Congress that the system of predominantly Negro land-grant institu-
tions receive subsidies to foster the development of agricultural 
science expertise. Congress concurred in the request, using Specific 
Grant authority beginning in the 1967 fiscal year to provide support 
for the theretofore minimal research programs undertaken at the 
sixteen so-called 1890 Institutions. 
Since their creation with federal support under the Second Morrill 
Act, a few of the 1890 colleges had developed agricultural research 
programs. Virginia State College at Petersburg had been designated 
an experiment station in 1937 and was given some state dollars for 
research. Prairie View Agriculture and Mechanical College of Texas 
was accorded similar status in 1947 and even received a small portion 
of the state's Hatch money for a few years. Tennessee State Universi-
ty in Nashville inaugurated some agricultural investigations with 
privately donated funds in 1960, as did North Carolina Agricultural 
and Technical State University in 1964. However, none of the sixteen 
employed a full-time staff of scientists engaged in research to 
complement their programs of instruction. The infusion of federal 
support beginning in 1967 did little to immediately change the 
situation. Distributed to the 1890 Institutions on the basis of a 
formula derived from the Hatch model and suggested by a National 
Academy of Sciences advisory group impaneled for the purpose, the 
new funds were only a beginning. 
The agricultural research programs of the 1890 colleges started 
virtually from scratch and faced many of the same problems that had 
confronted the Hatch-founded experiment stations some eighty years 
earlier. They had to convince college administrators of the value of 
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research to free scientists from teaching duties, court local constituent 
support and state funds, and secure adequate scientific talent and 
equipment. The effort was to prove especially arduous given the late 
start of the program and its relatively low level of financial support. 15 
The Special Grants legislation, in both its specific project funding 
orientation and its inclusion of a new set of actors in the public 
agricultural research system, was perhaps an indication that the days 
of virtually unrestricted federal block grants to the state agricultural 
experiment stations were passing. An increasing number of demands 
in the 1960s for accountability in the form of planning committees 
provided further evidence. While much of the concern that prompted 
the formation of these groups was directed toward the federal 
component of the research partnership, the state stations were 
inevitably included in the calls for better coordination to reduce what 
was perceived as duplication and inefficiency in the system. 16 
The idea of gathering research administrators and research users 
to help chart the course of investigations was not, of course, new. The 
Experiment Station Committee on Organization and Policy had 
impaneled six advisory groups in the wake of the Purnell Act of 1925 
to suggest lines of work in agricultural economics, home economics, 
and tural sociology. 
Following the dictates of the Research and Marketing Act, the 
USDA had formed a system of producer-dominated councils in a 
number of commodity areas, capped by an Agricultural Research 
Policy Committee to monitor the federal research effort under the Act 
of 1946. In 1961, that group was rechristened the National Agricultur-
al Research Advisory Committee. Two years later the number of 
commodity-oriented councils was reduced from twenty-five to eleven 
and their deliberations were ope~ed to the public in an effort to 
include other voices in the policy formulation process. These adviso-
ry groups were abandoned altogether in 1970 and replaced by a series 
of USDA-sponsored regional workshops to elicit public opinion on 
government science and education programs.17 
Agricultural Research Planning Committee 
State experiment station and Department of Agriculture adminis-
trators took part in all of these efforts and in another one, called the 
Committee on Agricultural Science, created in 1962 for university 
scientists to counsel the Secretary on improving the quality of federal 
research. Still, no national forum existed for those actually engaged 
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in research to articulate their needs and coordinate their activities. A 
step towards filling this gap was made in 1964 with the naming of an Agricultural Research Planning Committee under the chairmanship 
of the USDA Science and Education Director. Designed primarily as a joint USDA and state agricultural experiment station effort, the 
research planning committee also included a land-grant president 
and representatives from the National Academy of Science and the President's Office of Science and Technology among its fifteen 
members. 
The Agricultural Research Planning Committee was subdivided into five subcommittees (long-range planning, program development, facilities, scientific manpower, and financial resources) that indicated 
the breadth of its concerns. Meeting only twice annually to advise the Secretary of Agriculture who only had control over the federal 
research establishment, its actual power belied the ambitious scope of its responsibilities. 111 
The "Long-Range Study'' and 
Research Classification 
Spurred by a USDA proposal to eliminate a host of Agricultural 
Research Service installations and cooperative projects, the Senate Committee on Appropriations issued a call in the spring of 1965 for 
the USDA and the state agricultural experiment stations, with indus-
try advice, to develop a plan for "systematic and continuous review 
of research programs" to weed out duplication and inefficiency in the public agricultural research system. 
Neither the Committee on Agricultural Science nor the Agricultur-
al Research Planning Committee had the stature or staff support to 
undertake such a delicate and time-consuming task, so an ad hoc 
group representing the USDA research agencies and the state experi-
ment stations was called into being. They, in turn, consulted with 
over 500 agricultural leaders from public research institutions and private industry in compiling a report issued in the fall of 1966. The fruits of their labor, popularly known as the "Long-Range Study," 
broke new ground by not only suggesting ways to promote coordina-
tion within the system but also by indicating future goals and the 
manpower needed to meet them. Most importantly, it devised a 
research inventory scheme whereby efforts toward the goals could be 
monitored. 
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Recommendations for enhancing coordination in the research 
system included the elevation of the Science and Education Director 
to Assistant Secretary status within the USDA; the formation of ad 
hoc subcommittees in the various subject matter areas to report on 
needs to the Agricultural Research Planning Committee; the exten-
sion of grant eligibility to institutions outside the land-grant community; 
the joint planning of future national and regional laboratories be-
tween the Agricultural Research Service and the state stations; and 
the implementation of a projects inventory on an annual basis. 
The continuing inventory was to be based upon a classification 
system that included ninety-one research problem areas related to ten 
goals denoting the objectives of agricultural research: 1) resource 
conservation and use, 2) protection of forests, crops, and livestock, 3) 
efficient production of farm and forest products, 4) product develop-
ment and quality, 5) efficiency in the marketing system, 6) expand 
export markets and assist developing countries, 7) consumer health, 
nutrition, and well-being, 8) raise level of living of rural people, 9) 
improve community services and environment, and 10) basic research. 
Each project was then to be identified by activity, indicating its 
purpose; by commodity or resource, indicating its principal subject of 
interest; and by field of science, indicating the disciplines involved in 
its execution. Once a project was characterized in the first two 
dimensions it could then be related directly to one or more of the 
research problem areas and, thus, tied explicitly to the goals. The 
Long-Range Study also included an inventory of current (1965) 
research reflecting expenditures of scientist-man-years and financial 
resources to serve as a benchmark for the future . By this method, 
agricultural research administrators for the first time were given a 
standard tool for collecting data for use in planning and evaluation, 
as well as for presenting the scope of their activities to those 
demanding an accounting of their efforts.19 
The Long-Range Study classification scheme, with some refine-
ments, fulfilled the intention of its authors to provide a standard of 
measurement for the public agricultural research partners. Within a 
year, a series of thirty-two federal-state research task forces were 
being assembled to conduct in-depth analyses of the problem areas 
identified in the report. The eighteen commodity (fruit, swine, etc.) 
and fifteen functional (farm prices, rural development, etc.) groups 
that resulted were comprised primarily of state station and USDA 
scientists but included a handful of consultants from industry and 
academe. 
In each of their areas of responsibility the joint task forces sought 
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to evaluate the current situation, visualize the technology necessary· 
to overcome existing problems, develop research approaches, identi-
fy and quantify potential benefits, predict probabilities of achieving 
objectives, and recommend manpower commitments to meet the 
goals. One of the first products of their work was a consensus to add 
five new Research Problem Areas to the ninety-one originally 
identified. 20 
Current Research Information System Established 
The research problem areas-based classification model had the 
potential to provide scientists and administrators with a standard 
frame of reference in describing their work but the need remained for 
a system whereby that data could be effectively compiled and 
retrieved. Keeping track of the research projects at the state agricultur· 
a! experiment stations and within the USDA had proved a daunting 
task from their beginnings. 
A. C. True of the Office of Experiment Stations had begun a card 
index of station-issued publications in 1891 which reflected much of 
the research effort out in the states. A better indication of activities 
was possible after the widespread adoption of the project system 
early in the twentieth century. Project descriptions were enrolled into 
a manual card file that, by the 1950s, included Agricultural Research 
Service projects along with those of the stations. Alternately known 
as the "Green Goddess" or "Green Monster," depending on the 
degree of frustration encountered in retrieving data from the enor-
mous drum holding the files, the system was ill-suited either to 
keeping scientists abreast of the latest efforts in their fields or to 
meeting the growing accountability demands upon administrators. 
In the 1960s, information management reached the computer age, 
holding promise that an automated system could take over the role of 
the cumbersome manual filing system. First proposed in 1964, and in 
the development stage by the time the Long-Range Study was issued 
to provide it with a ready-made classification scheme, the Current 
Research Information System (CRIS) was operational by the end of 
the decade. CRIS included a description of each project according to 
its objectives, approach, and relation to research problem areas. 
Manpower and financial support levels were included as well as a 
listing of publications resulting from the work, with new data added 
annually. Thus, the agricultural research partners were provided with 
a system for reporting, accounting, and management in addition to a 
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library of current and past research projects. 
Although problems inherent in collecting, classifying, and retriev-
ing timely information tended to make the system's claim to be 
"current" somewhat suspect, the Current Research Information 
System was an enormous improvement on its forerunners. It intro-
duced a common vocabulary and structural arrangement for describ-
ing investigations and provided benchmark data whereby projections 
for future research directions could be measured by actual per-
formance.21 
Facilitating Communications: 
Th e Directors at Large 
Even as CRIS was in the planning phase the station directors 
realized that a staff would be needed to set standards for the 
gathering of data and to translate that information into a form that 
could be readily understood by policymakers. Concurrently, the 
activities of the Long-Range Study commission highlighted the need 
• for better communication within the experiment stations and with the 
federal agricultural research agencies. The Experiment Station Com-
mittee on Organization and Policy, made up of three directors chosen 
from each region, a delegate from its home economics subcommittee, 
and the CSRS Administrator, represented the state stations on 
national issues but did not have the continuity of membership to lend 
to CRIS the sustained attention it required. The four regional associa-
tions of directors were better organized in this regard but their 
infrequent meetings and regional orientations limited their effective-
. ness in responding quickly to interregional and national issues. 
In 1960, before either CRIS or the Long-Range Study plans were 
underway, the North Central Regional Association of Experiment 
Station Directors reflected its concern for the same need by proposing 
a single individual to represent its membership on a full-time basis. 
While nothing immediately came of the suggestion, by 1966 the other 
regional directors' groups were considering similar measures. Encour-
aged by ESCOP at its April gathering, the North Central Association 
designated George M. Browning, Associate Director of the Iowa 
station, as regional research director. The Southern Directors Associa-
tion soon followed the lead by naming Director Louis E. Hawkins of 
Oklahoma as its director-at-large prior to the November, 1966 ESCOP 
meeting. By February of the next year, Director Mark T. Buchanan of 
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Washington was serving in the same position for the Western Region 
directors. More cautious in conferring "at large" status on one man, 
the Northeastern Regional Association of Directors appointed Henry 
R. Fortmann, Associate Director of the Pennsylvania station, as a 
regional coordinator in the fall of 1967. 
The different titles bestowed on these regional representatives 
reflected the variety of expectations among the station directors who 
had chosen to create the positions. Some desired the incumbents to 
act only as facilitators of communication and cooperation between 
the regional associations. Others envisioned them as a standing 
council of "super directors" to monitor developments within the 
USDA and Congress and to serve as spokesmen on emerging issues 
affecting the entire system. 
While the exact nature of their role remained undefined as they 
assumed their posts, the regional representatives concentrated their 
initial activities on the immediate task of collecting the data necessary 
to put the Current Research Information System in operation. Work-
ing closely with the Cooperative State Research Service in this effort, 
the regional directors functioned as a national resource group for the 
Washington bureaucracy and the stations because of their wide 
knowledge and availability to policymakers in the capital and to 
directors in the states. Thus, their sphere of interest naturally 
expanded to include the whole range of issues in the federal-state 
partnership so that they evolved into de facto liaisons for the state 
agricultural experiment stations.22 
Agricultural Research Policy Advisory Committee 
With the directors-at-large developing into an effective, if informal, 
sounding board for problems confronting the stations and CSRS, the 
search continued for an improved means of representing the many 
voices concerned with formulating public policy related to agricultu.r-
al research. The Long-Range Study had encou.raged the expansion of 
the Agricultural Research Planning Committee to incorporate a 
broader membership and a 1968 Joint Task Force on Federal-State 
Relations that followed suggested an entirely new group to replace it. 
When the co-chairman of the Joint Task Force, Clifford M. Hardin, 
became Secretary of Agriculture in 1969, the Agricultural Research 
Policy Advisory Committee (ARPAC) was born. Like its predecessor, 
ARPAC was charged to recommend measures for more effective joint 
planning and coordination in the public agricultural research 
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partnership. And, like the Agricultural Research Planning Committee 
before it, ARPAC included an equal number of federal and state 
representatives as voting members. However, the new version of the 
advisory council added a new category of ex officio, non-voting 
delegates to incorporate the viewpoint of agribusiness (National 
Agricultural Research Advisory Committee and Agricultural Re-
search Institute representatives) and that of the President's budget 
framers (Bureau of Budget delegate) in the policy process. 23 
Separation Between Planning and Budget Processes 
The addition of a budget office representative to the agricultural 
research advisory council was an attempt to scale what research 
administrators perceived as the major obstacle to serious participation 
in previous planning exercises: priority-setting was not translated 
effectively into annual federal appropriations. Congress repeatedly 
called for allocation requests supported by documentation as to needs 
and opportunities, but the final product rarely reflected the effort 
after traveling through the budget-passing labyrinth. 
The Experiment Station Committee on Organization and Policy 
presented a budget proposal developed by its legislative subcom-
mittee to the Cooperative State Research Service. Through the mid-
1960s, the annual proposals usually consisted of a modest increase to 
support continuing base programs and new funds to concentrate 
attention in a few broad priority areas from lists submitted by the 
state experiment station directors. 
Beginning with the 1968 fiscal year budget, the first considered 
after the release of the Long-Range Study, ESCOP tied suggested 
increases to discrete "research packages" related to the research 
problem areas identified in the 1966 report. CSRS then took that 
request through the Science and Education office to the Secretary of 
Agriculture who negotiated with the President's Bureau of the 
Budget for inclusion in the executive budget that went to Congress. 
At every step adjustments in the original proposals could be made 
before ESCOP was able to reenter the process to advocate its position 
to the lawmakers. By that time the original requests for base program 
support were often reduced or redirected to different priority areas in 
the executive budget. 
House appropriators often restored the cuts, with small increases 
added in areas of special interest to their constituents, while the 
Senate would direct substantial increases for core programs and 
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excise some of the new initiatives. Once a conference committee 
agreed to a compromise that the President would sign, the agricultur-
al research budget that resulted likely bore little resemblance to 
ESCOP's original submission in either program direction or overall 
level of support.24 
The special grants legislation in mid-decade gave Congress an 
outlet to support program thrusts outside of the ESCOP budget 
figures for formula funds, while the Long-Range Study and the new 
ARPAC advisory group that followed helped the agricultural research 
partners articulate their needs in a more coordinated manner. Still, 
the outcome of the budget formulation process remained frustrating 
to research planners convinced of the need for a substantial infusion 
of federal funds to address new problems and exploit new oppor-
tunities. 
Federal money available through CSRS administration of the 
Hatch Act rose from $32,303,000 in 1961 to $61,550,000 in 1971, a 91 
percent increase as compared to a 153 percent gain in the previous 
decade. The uneven rate at which the increases came during the 
1960s seemed to contradict the justification for improved planning 
efforts but were due rather to increasing fiscal restraint on the part of 
the President and Congress. Prior to the Long-Range Study, annual 
increases ranged from a high of 14 percent (for fiscal year 1965) to a 
low of 6 percent (for 1963, 1964, and 1967), for an average of nearly 10 
percent yearly from 1961 through 1967. 
Gains for the four years after budget requests were based on the 
Long-Range Study projections averaged only 5 percent annually, with 
a range of between 0 percent (for 1968) and 11 percent (for 1971). In 
the first of these years, Congress originally passed a 7 percent 
increase for Hatch funds, then froze spending at 1967levels. In 1969, 
a 4 percent increase was legislated, then reduced to 3 percent by 
subsequent law. No budget reduction bill followed in 1970 and the 
state agricultural experiment stations received the entire proceeds 
from another 4 percent increase in formula funds. While the next 
year produced an 11 percent addition in Hatch money, clearly the 
effects of a stagnating national economy, to say nothing of a spiraling 
rate of inflation, were beginning to tell on the level of support for 
agricultural investigation from the federal treasury. 25 
Despite a decade of activity concerned with their more efficient 
allocation, federal funds still comprised only about 20 percent of 
publicly appropriated money for the state agricultural experiment 
stations in 1971, just as they had in 1961. Grants from private 
industry and producer organizations and proceeds from the sale of 
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station products furnished a roughly equal percentage, so state 
appropriations undergirded most of the research programs in the 
stations. Fortunately for them, this category of support rose more 
rapidly than did federal contributions. State legislators advanced 
more than $195,000,000 in 1971 as compared to just over $87,000,000 
in 1961, with yearly increases averaging 12 percent. Gains in research 
funds from state sources were not, of course, spread equally through-
out the system. The health of the state economy, particularly that of 
its agriculture sector, as well as the political astuteness of farm 
producer organizations played a large part in determining the degree 
of state support. The agricultural experiment stations were, after all, 
primarily concerned with discovering ways to foster economic devel-
opment at the local level. Those that could best relate their activities 
to income protection and enhancement reaped the most benefit from 
state lawmakers in the 1960s, much like they had in past decades26 
Shifting Research Thrusts 
As might be expected, then, the state stations devoted most of 
their efforts to solving problems constraining crop and animal 
production. Yet, the growing public sentiment for the stations to 
widen their research universe did have an effect during the late 1960s 
as measured in shifts in federal research dollars among broad 
program thrusts. 
In both 1966 and 1971, the categories of Crop Resources and 
Animal Resources subsumed a majority of the federally funded 
investigations but their dominance lessened over those years from 
64.5 percent to 60.7 percent of total expenditures. Traditional econom-
ics and marketing research also declined, from 10.6 percent to 8.3 
percent. 
Natural Resources programs concerned with soil, water, environ-
mental pollution, and wildlife were the chief beneficiaries of research 
shifts, rising from 8.2 percent to 11.2 percent of the effort as reflected 
in expenditures. The closely allied Forest Resources work was also 
better endowed by 1971, receiving a 6.4 percent share of dollars 
compared to 5.8 percent in 1966. 
Nutrition, food safety, and rural development investigations 
included in the category of People, Communities, and Institutions 
experienced the second largest gain, ~arnering a 7.5 percent share in 
1966 and a 9.9 percent share in 1971. 7 
These shifts toward research related less to producers and more to 
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consumers were slight but they did indicate that the agricultural 
experiment stations were sensitive to the calls for more socially 
responsible investigations. Their own planning activities sought to 
incorporate these broadened concerns in projections for future work 
and their subsequent performance demonstrated that they took the 
pledges seriously. 
The Long-Range Study suggestions for areas deserving refocused 
attention, while not up to the overall levels desired, were closely 
observed in the actual redirection of resources that were available. 
National legislation earmarking funds for specific areas and new 
research institutions, combined with their own efforts to bring in a 
wider spectrum of opinion in research planning, helped spur these 
program adjustments. The increasing sophistication in methods and 
a heightened sense of obligation to the wider public among investiga-
tors in the disciplines traditionally included among the agricultural 
sciences doubtless played a part as well. The process of change was to 
quicken in succeeding years as the state agricultural experiment 
stations continued to adapt their programs to the frequently diverg-
ing demands of producers and consumers. 
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CHAPTER V 
The Paradox of Success: 1972-1976 
The critical scrutiny of the public agricultura l research system that 
had begun in the 1960s only intensified in the 1970s. Productivity of 
the major farm commodities had doubled and sometimes quadrupled 
since the Second World War, so that less than 5 percent of the 
population remained on farms to furnish the food and fiber needs of 
the United States in 1970. 
Once the transformation of agriculture from a labor-intensive to a 
knowledge-intensive industry was nearly complete, a growing num-
ber of Americans who attached special reverence to their agrarian 
past were having second thoughts about the process that had 
produced unprecedented abundance at the cost of depopulating the 
farms. This "paradox of success," as one study aptly termed it, 
prompted new challenges from outside and inside the scientific 
establishment and produced a new round of evaluative studies and 
priority-setting exercises which absorbed the attention of national 
policy makers and research administrators for years to come.1 
Demand for a New Agenda 
From its beginnings in the United States, agricultural science 
operated on the general belief that increasing efficiency of production 
'was the primary means of improving rural society. Over the years, 
due to perceived client interests and science's claim to neutrality, this 
basic assumption, expanded to include the goal of cheaper food and 
fiber for consumers, became an end in itself. 
The critics who emerged in the 1970s charged that this narrow 
focus on applying more technology to produce ever greater amounts 
of commodities with less labor had made farming more capital 
intensive while contributing to economic concentration and environ-
mental degradation. In the process, the populist critique continued, 
the state experiment stations became allied with agribusiness who 
transformed scientific discoveries into profitable commercial technolo-
gies at the expense of the farmers who the land-grant programs had 
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been created to serve. 
Fur thermore, agricultural research was alleged to be the monopo-
ly of a small segment of the American scientific community, its 
members overwhelmingly white, male products of the land-grant 
institutions themselves. They, of course, shared their institutions' 
devotion to the short-term problems of production agriculture and, 
thus, were heedless of consumer needs and the long-term conse-
quences of technological innovations. 
A "new agenda," then, was demanded of the public agricultural 
research establishment, one which considered the social and environ-
mental effects of technology adoption and opened research opportu-
nities to a broader spectrum of investigators. The two main tenets of 
the New Agenda critique-the experiment stations failure to meet 
· farmers' needs by serving corporate agribusiness and their failure to 
serve science by being overpractical-were most dramatically articu-
lated in two studies completed in 1972. One was a social justice 
indictment of science for being too successful while the other faulted 
the research system for doing too little. 2 
Hard Tomatoes, Hard Times 
The Agribusiness Accountability Project led by Jim Hightower 
focused on the labor-displacing farm mechanization investigations of 
the California station as an example of how far agricultural research 
had strayed from its original mission of improving rural life and the 
welfare of the consumer. Instead, investigations were more often 
geared to turning out standardized farm commodities d esigned to 
meet the demands of machine harvesters and food retailers, an 
injustice to the consumers who had to eat the products and to the 
farm laborers who were denied their livelihood. Hard Tomatoes, Hard 
Times, as the report was titled, was the result. 
The sensational report was followed by hearings before a Senate 
subcommittee on migrant labor and a lawsuit to forbid the USDA 
from releasing research dollars to the state stations. While neither 
legislation nor an injunction resulted, the agricultural research sta-
tions were put in the position of countering charges by showing that 
their activities were aimed at directly benefiting all farmers by 
keeping their production costs down. In the midst of compiling this 
defense against external attack, the agricultural research establish-
ment came under assault from within the scientific community for 
being too wedded to the concerns of farmers and neglecting its 
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responsibility to science.3 
Pound Committee Report 
The National Academy of Sciences, at the invitation of the 
Secretary of Agriculture in 1969, initiated a study of the quality of 
research undertaken with federal appropriations. Chaired by Glenn 
S. Pound of the University of Wisconsin, the committee organized 
into a series of discipline-oriented study panels that sampled the 
research activities of the federal-state partners as represented in the 
brief, descriptive entries in the Current Research Information System. 
Emphasis was placed on the Agricultural Research Service effort. 
The Academy's findings, released as the Pound Report in 1972, 
characterized much of the research as overly practical in concept and 
pedestrian in execution. Such assertions as "there is an unwarranted 
duplication of effort ... [and] an inexcusable amount of mediocre 
and duplicative research" were widely circulated in the public and 
scientific press. So, too, was the report's charge that the blame rested 
on administrative procedures that stifled free scientific inquiry. 4 
Scores of more moderately worded studies by government agencies, 
congressional committees, and private foundations followed in the 
remaining years of the decade, but the conclusions of the Hightower 
and Pound reports tended to frame the debate over the functioning of 
the public agricultural research system. Nearly every subsequent 
review applauded the federal-state partnership for its flexibility in 
marshaling scientific expertise that returned high dividends on its 
public investment in the past. Nearly unanimous, too, was the 
opinion that the system could be made more relevant to society in the 
future if the priority-setting process was opened to a larger set of 
advisors and if more financial support was directed toward less 
traditional fields of activity than production agriculture.5 
New Administrative Arrangements in the USDA 
Agriculture had become increasingly subject to off-farm forces, 
leading even the traditional supporters of agricultural research to 
demand a broader agenda. Responding to these new concerns, the 
USDA and the state experiment stations repeatedly reordered their 
planning and administrative structures and sought new funding 
sources to expand the scope of their research. 
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Coinciding with the furor engendered by the release of the Pound 
Report but largely unrelated to its call for the streamlining of 
management within the USDA was the transfer of oversight responsi-
bility for the Forest Service and Soil Conservation Service to the 
Science and Education office. To reflect better the Department's 
concern for environmental issues which were drawing much public 
attention, an Assistant Secretary for Conservation, Research, and 
Education was named in 1973 to head the rearranged division that 
still included the Cooperative State Research Service, the Agricultural 
Research Service, the Extension Service, and the National Agricultur-
al Library. 
CSRS, thus, reported through an Assistant Secretary, a goal long 
sought by the state station directors who desired a higher profile for 
station research within the USDA. The Department's preoccupation 
with the more immediate and more politically sensitive concerns of 
the Forest Service and the Soil Conservation Service, however, 
tended to limit the expected benefits of the reorganization. 6 
Review Procedures Adjusted 
The Cooperative State Research Service continued under the 
leadership of Dr. Lovvorn until his retirement in 1976 when Richard J. 
Aldrich came from his post as Associate Director for the Missouri 
station to serve as CSRS Administrator. On-site reviews remained the 
primary activity of the agency under both men as they continued 
working with the station directors to develop better procedures to 
strengthen the quality and relevance of investigations. 
Special reviews that included outside experts who joined station 
scientists and administrators to consider options for research improve-
ments became the dominant form of assistance. Only thirty-four of 
the ninety-three review teams CSRS led to the stations in 1975 were of 
the more traditional subject-matter review type that assessed past 
program performance. 
Temporary staff appointments in CSRS increased during the same 
period, contributing to a shift in the agency's operations in Washing-
ton. CSRS scientists routinely had reviewed each project outline sent 
to them by the stations to assess its scientific merit and feasibility. 
The available professional staff, even with the help of leading sci-
entists from state and USDA laboratories who were detailed for one-
year periods to CSRS, found it more and more difficult to effectively 
perform this laborious task in the face of mounting project sub-
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missions of increasing methodological sophistication. 
Following the recommendations of a CSRS-sponsored study on 
how to overcome the growing dissa tis faction wi th the value of this 
service to the sla te stations, new Administra to r Aldrich in 1977 bega n 
limi ting individual project examinations to a simple determination of 
its a ppropria teness for federal funding. The stale agricultural experi-
ment stat ions were asked to develop in-station peer review processes 
fo r the consideration of each project proposal, the report of which 
would accom pany the project outline to CSRS for fi nal approval. 
Archard J . Aldrich leH the Missouri 
Agricullural Experiment Slatron rn 
t 976 lo become admrnislrator of the 
Cooperative Slate Research Service 
and 1ts successor. lhe Cooperative 
Research/Science and Educatron 
Administration. where he served untrl 
1978. (USDA phOto) 
A number of s tates already were we ll acquainted with peer review 
procedures in their quest fo r grant funds from organizations like the 
National Science Foundation and the Nationa l Insti tutes of Health. 
O thers initially resis ted what seemed to be ye t another adminis tra tive 
hurdle to getting investigations underway, but most welcomed the 
opportunity to expose their programs to the critica l scru tiny of a 
wider audience of scientis ts. 7 
"Regionalization" of the 
Agricultural Research Service 
Another product of the pers is tent calls for a more coordina ted 
system of public agricultural research was the wholesale reorganiza-
134 I The Legacy 
tion of the Agricultural Research Service in the early 1970s. Since the 
1950s, the federal partner in the system had gained increasing 
financial support from Congress by locating the majority of its new 
laboratory facilities across the United States, often in association with 
the state land-grant institutions. This development more closely 
allied federal scientists with their counterparts at the state stations 
but engendered concern among some Washington-based ARS admin-
istrators that their professional corps was becoming absorbed into the 
state agricultural research system. 
In an effort to reassert control over the ARS programs while 
retaining the advantages of close contact with the state scientists, the 
agency was restructured on a regional basis in 1972. Deputy Directors 
of Research were named to oversee all investigations within four 
regions whose boundaries were coterminous with those observed by 
the state experiment stations. National Research Investigation Leader 
positions were discontinued as part of the management decentraliza-
tion plan, although a National Program Staff of technical experts was 
soon added in an attempt to reclaim some of the agency's lost 
leadership role in the agricultural sciences. 
Whatever the effects of the ARS regionalization on the federal 
bench scientists in the field, the state stations generally welcomed the 
decentralization because it decreased the perception of rivalry be-
tween the partners in public agricultural research. As intended, it 
placed federal managers in closer contact with state administrators, 
allowing them to work more closely together in the many planning 
efforts underway in the 1970s.8 
ARPAC Planning Committees Broadened 
The Agricultural Research Policy Advisory Committee founded in 
1969 took the "lead in the next decade in coordinating the burgeoning 
array of planning activities. By 1974, ARPAC had broadened its 
membership to include representatives of the institutions receiving 
Mcintire-Stennis forestry research funds and of the federally support-
ed research stations in the 1890 land-grant colleges. In the same year 
it began implementing an ambitious planning structure designed to 
involve USDA and state agricultural researchers on a regional level in 
the formulation of priorities for the future . 
The "Regional and National Agricultural Research Planning System" 
embodied a National Planning Committee as an ARPAC subcommit-
tee charged with devising a five-year program of research priorities. 
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To compile this forecast and to make annual adjustments in the plan, 
four Regional Planning Committees were set up to represent state 
experiment stations and federal agencies administrators. 
Each Regional Planning Committee could charter up to seven 
Research Program Groups made up of scientists and managers in 
broad subject areas (natural resources, forests, crops, animals, 
people/communities, competition! trade, and general resources), and 
each of these Program Groups might have as many as fifteen 
Research Program Task Forces of scientists to identify priorities by 
specific commodities or problem areas. 
The planning system did not develop along the exact hierarchical 
lines that were proposed but its National and Regional Planning 
Committees were created to solicit the opinions of the research 
community. The Southern, Western, and Northeastern Regions im-
paneled over eighty subject-matter study groups between them in the 
rnid-1970s. The North Central Region employed nineteen preexisting 
advisory committees in its effort, having found the one new task 
force it tried a redundancy. The regional groupings brought in the 
regional differences in agriculture and its site-specific requirements 
to the planning and priority setting processes. The national dimen-
sion provided a country-wide perception that was sensitive to loca-
tion differences while identifyin~ common denominators of research 
needs across states and regions. 
With a system for more coordinated planning among agricultural 
research institutions in place, ARPAC undertook an effort to more 
fully involve the users of research in establishing priorities for the 
future. In the early 1970s, there arose a rather sudden concern over 
the future availability of food. This concern was prompted by world 
shortages of some commodities, rising domestic food costs, and 
unstable farm prices caused by disastrous weather globally and a 
massive Soviet grain purchase that depleted domestic supplies. While 
the economic disturbance was short-lived, the uneasiness that lin-
gered presented the research establishment with an opportunity to 
present its case for increased support to a newly receptive audience. 
In 1975, ARPAC convened a Conference on United States and 
World Food Needs in Kansas City, Missouri, to identify priorities for 
research to ensure continued food abundance over the next ten to 
fifteen years. More than 380 consumers and performers of agricultur-
al research participated in the Kansas City Conference, breaking into 
sixteen working groups to rank a formidable list of specific research 
problems submitted by nearly 700 scientists and extension specialists. 
The Conference representatives identified 1,011 problems that 
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affected the capacity of the nation to improve food supplies, ranking 
them under three broad categories. Under organization of resources 
to provide food were the subcategories of human resources, social 
institutions, public policy, international development, and produc-
tion and marketing systems. Human needs for food included nutri-
ent requirements and composition, and food technology and safety. 
Management of resources to provide food, consisting of natural 
resources and barriers to increased commodity production, was a 
third category. 
The conferees considered neither approaches to the solution of 
these problems nor the levels of funding that would be necessary to 
attack them and many of their highest priority areas related to 
national policy considerations out of the purview of researchers. 10 As 
a practical guide to future investigations the Conference report had a 
limited impact, but it did stand as evidence of the public research 
system's dedication to identifying and addressing issues of global 
importance. 
While ARPAC was developing ways to identify new research 
needs on their behalf, the state agricultural experiment stations were 
developing new strategies to secure the federal support necessary to 
expand their investigations into these areas. Concluding that Hatch 
formula funds were not likely to be increased to a level that would 
allow significant departures from traditional program thrusts, re-
search administrators reluctantly sought funding through legislation 
that earmarked new money for specific items included in the New 
Agenda. 
Sociological Research and the 
Rural Development Act of 1972 
Chief among the areas identified by the numerous priority reports 
for increased attention was rural development, that process by which 
rural residents were helped to identify their common needs and to 
marshal effectively their resources to better their lives materially and 
socially. Investigations into this process had been encouraged in the 
Purnell Act of 1925 and were specifically called for again in the 
Research and Marketing Act of 1946. A relative handful of rural 
sociologists (sixty-three by 1949) were employed in the state experi-
ment stations as a result. 
In the early years, these social scientists generally focused on how 
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rural social values might be preserved as the countryside confronted 
rapid change. By mid-century, they were more likely to be pursuing 
studies which more closely complemented the station programs in 
production agriculture, identifying the characteristics of early adopt-
ers and finding ways to speed the acceptance of technological 
innovation. As it became apparent in the mid-1960s that increased 
production efficiency on the part of farmers did not translate automati-
cally into a higher standard of living for all rural residents and that it 
could actually be culturally and environmentally disruptive, there 
was something of a reversion to the earlier concept of rural 
development, minus the moralistic overtones of the earlier studies. 11 
As the field of rural sociology developed a disciplinary focus, its 
practitioners began urging new legislation to support their work. A 
proposal emerged in 1969 to establish a national network of Rural 
Research Institutes in connection with each land-grant university to 
conduct research and extension activities to improve rural life. The 
state agricultural experiment s tations resisted the idea of wholly new 
administrative units but welcomed the prospect of additional money 
to support the work of their existing corps of rural sociologists who 
were housed either in separate departments or affiliated with agricul-
tural economics divisions within the stations. 
The Rural Research Institutes proposal died in the absence of the 
stations' endorsement but interest in rural development investiga-
tions remained strong enough among the directors for them to 
cooperate with their extension service counterparts to form an 
Advisory Committee on Rural Development in 1970. Support in the 
Department of Agriculture was equally strong. Its proposed Special 
Grants budget request for the next fiscal year included $150,000 for · 
each of four regional "centers of excellence" for rural development. 
Congress, averse to sanctioning such sums for new programs which 
it had not originated, eventually granted $75,000 for each of the four 
centers, then "recommended" that the state experiment stations 
devote $3,000,000 of their Hatch appropriations for 1971 to "Com-
munity Improvement Research." 
The Regional Rural Development Centers served to identify rural 
problems, then encouraged and coordinated research and extension 
efforts to solve them. Their objectives were as ambitious as the goals 
of rural development: increase employment opportunities, improve 
the quality and availability of rural community services, upgrade 
rural housing, improve the environment, and build the problem-
solving capacity of community residents. This agenda spanned a 
wide array of investigations already underway at the stations, so the 
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Regional Centers operated mainly to provide linkages between the 
projects and to coordinate regional approaches to common concerns. 
In 1971, the North Central Regional Center for Rural Development 
was established in association with the Iowa station. The Northeast 
Center operated out of the New York station at Cornell University 
from its founding in 1972 until its transfer to Pennsylvania State 
University in 1986. Oregon State University housed the Western 
Center beginning in 1972, while Mississippi State University ~rovid­
ed a home for the Southern Regional Center two years later. 2 
Further encouragement to rural development research at the state 
experiment stations was included in the Rural Development Act of 
1972, a measure whose main intent was to consolidate federal loan, 
industrial assistance, health facilities, and waste management pro-
grams aimed at upgrading services in rural areas. Title V of the 
legislation was added at the insistence of the land-grant institutions 
to enable them to lend their expertise to the effort of making rural 
areas more attractive to residents and businesses. 
The "Rural Development and Small Farm Research and Education" 
title of the 1972 Act authorized $10,000,000 for 1974, $15,000,000 for 
1975, and $20,000,000 for 1976 to be paid to the states on a basis 
similar to the Hatch formula, with 10 percent reserved for interstate 
projects. To foster the integration of extension and research, each 
state's program was to be coordinated by the land-grant university 
administrative head of agriculture as the chairman of a citizens 
advisory council which would decide upon program thrusts. 
After passing legislation to stimulate the economic and social 
revitalization of the countryside, Congress and the Richard M. Nixon 
administration seemed to Jose interest when it came to actually 
funding the effort. Only $3,000,000 was forwarded to the states in 
each of the first three years of the program and this was split between 
extension and research. When divided between the fifty states and 
Puerto Rico these levels provided meager support for new research 
initiatives. 
Cooperation between station social scientists and their extension 
counterparts, however, was enhanced by the administrative structure 
decreed in the Act and projects undertaken by them were impressive 
enough for Congress to resist efforts by successive presidential 
administrations to terminate the program as a distinct budget item. 
Annual funding thus was continued at $3,000,000 ($1,500,000 for 
research) for another four years after the initial authorization period 
expired in 1977. Still, the failure to support rural development 
research at the promised levels dissipated much of the hope that the 
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disciplines involved would become more powerful components in 
the programs of the state agricultural experiment stations.13 
Increased Support for the 1890 Institutions 
Even while the Rural Development Act was in operation, the 
Special Grants program continued to be the primary federal funding 
source for the operation of the Regional Rural Development Centers. 
The centers were only one of a number of specific areas that were 
earmarked by Congress for support under Special Grants which 
became an increasingly significant alternative to Hatch and Mcintire-
Stennis formula allocations. Between 1971 and 1977, Special Grants 
for congressionally identified programs rose from $3,000,000 to 
$19,662,000 annually. Two-thirds of the Special Grants funds in the 
latter year were reserved for the support of the programs at the 
historically black 1890 land-grant institutions in a continuing effort to 
integrate them more fully into the public agricultural research system. 
Significant increases in federal research dollars to the 1890 col-
leges began in 1972 when the institutions' presidents convinced the 
state experiment directors and the USDA to endorse a proposal that 
would tie future support to a goal of 15 percent of regular Hatch 
appropriations. Convinced by arguments that the 1890 institutions 
could better focus investigations on the problems of limited resource 
farmers and rural residents, Congress concurred in the request, 
providing $8,883,000 to the 1890 colleges' research programs for fiscal 
year 1972. Tuskegee Institute in Alabama, which had been a leader in 
research and extension since the days of George Washington Carver, 
was also made eligible for funds which continued to be divided ac-
cording to the formula first agreed upon in 1967. 
With these additional dollars, the sixteen 1890 institutions and 
Tuskegee Institute began to augment their capabilities over a range of 
disciplines that reflected local client needs and research opportunities. 
While continued financial support was often justified on their pre-
sumed ability to address the special problems of the disadvantaged, 
the actual research undertaken at the historically black institutions 
differed little from that of the elder stations. Investigations spanned 
the continuum from basic, to applied, to developmental just as they 
did in the state agricultural experiment stations where interest and 
expertise of individual scientists had a strong influence on program 
thrusts. With more limited operating expenses and facilities, however, 
the 1890 colleges and Tuskegee Institute had to be more selective in 
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their activities, often finding opportunities in Jess traditional areas 
than the problems of major farm commodities producers. 14 
In addition to furnishing significantly greater amounts of support 
for the 1890 institutions, Special Grants continued to provide Con-
gress with the opportunity to target money to its members' specific 
interests and gave the experiment stations an innovative mechanism 
for cooperating with federal agencies in addressing selected issues of 
national concern. In 1971, for instance, the state stations were voted 
supplemental funds under Special Grants authority to deal with an 
outbreak of Southern corn leaf blight that threatened a variety of corn 
that made up most of the crop in the United States. A crash program 
that tapped the skills of a number of scientists in the state experiment 
stations and the Agricultural Research Service quickly developed a 
new type of corn with resistance to the fungus that prompted the 
emergency and a new category of Special Grants was continued to 
focus on genetic vulnerability in crops. 15 
The Special Grants program also allowed the state stations to lend 
their expertise to addressing problems with implications beyond 
agriculture. The "energy crisis" of the early and mid-1970s prompted 
a national search for ways to Jessen America's dependence on 
petroleum-derived fuels. 
Energy Research 
Food production consumed only a small portion of the nation's 
fossil fuel supplies (about 2.6 percent in 1975), so the main effort at 
decreasing oil consumption was directed outside agriculture in other 
federal agencies. Yet-, modern agriculture was such an energy inten-
sive enterprise that any rise in the price of fuel had a potentially 
enormous ·impact on the already-thin profit margins of farmers. 
Thus, when federal funds were made available for energy research, 
the state experiment stations with the assistance of the USDA lobbied 
successfully to secure a part of the money through Special Grants. 
In 1974, the National Science Foundation forwarded $1,000,000 in 
"pass-through" grants to the Department's Agricultural Research 
Service for investigations into solar energy applications in agriculture 
and the state experiment stations received a portion through specific 
cooperative agreements. The next year, a new Energy Research and 
Development Administration became the granting agency with the 
Cooperative State Research Service acting to forward station project 
proposals related to the use of solar energy in crop drying, greenhouse-
The Paradox of Success: 1972-1976 I 141 
and rural residence-heating, and food processing. This arrangement 
was continued in 1977 when a cabinet-level Department of Energy 
was created.16 
Environmental Protection Research 
During this same period Special Grants authority provided pass-
through funds to the state agricultural experiment stations, again 
through CSRS, to assist the Environmental Protection Agency (EPA) 
in rehabilitating land devastated by strip mining of coal. Over 
$3,500,000 was forwarded in this manner to the experiment stations 
from 1975 through 1978 to develop reclamation technology and assess 
environmental effects of coal mining. 
The state stations also were involved with the EPA in the continu-
ing evaluation of pesticides for minor agricultural uses by providing 
the agency with the benefit-risk analyses used in its registration 
process. lR-4, the interregional project partially funded by Special 
Grants since the mid-1960s, was broadened in the 1970s to address a 
range of problems related to pesticide use. 
In 1976, a National Pesticide Impact Assessment Program was 
launched incorporating and expanding the IR-4 effort to include all 
chemicals deemed critical to agriculture and forestry. As part of the 
program, Special Grants were allocated to each experiment station on 
the basis of its commitment of scientist-years to pesticide research 
and the state's proportion of farm income and expenditures for 
pesticides. Four stations, New York, Florida, Michigan, and California, 
became the sites for regional leader laboratories for the compilation of 
data while the national organizational headquarters remained in the 
New Jersey station at Rutgers University. 
By the end of the decade IR-4 was also functioning to coordinate 
the state experiment stations' activities in integrated pest manage-
ment which sought to discover effective mixes of chemical and 
biological controls, pest-resistant varieties, and cultural techniques to 
limit the adverse economic impacts of pests and pathogens on a range 
of farm crops. 17 
International Development Assistance 
Special Grants pass-through funds also stimulated greater state 
experiment station involvement in international agricultural develop-
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ment programs. The land-grant institutions had long been active in 
educating foreign students in agricultural science and a number of 
state experiment stations since the 1960s had either conducted 
international assistance programs with foundation grants or contribut-
ed the services of individual scientists to such programs. This effort 
had grown to such importance by the mid-1970s that at least ten of 
the state agricultural experiment stations employed directors or 
coordinators for international development and one station (Florida) 
had a Department of International Programs. 
Beginning in 1976, the United States Agency for International 
Development sought to formally tap the growing expertise of the 
stations by soliciting research proposals from them through CSRS. In 
the first year, $125,000 was made available through Special Grants for 
research into nitrogen-fixation mechanisms of crops grown in lesser 
developed countries. Edible legumes research under USAID sponsor-
ship continued for the remaining years of the decade, averaging 
about $500,000 annually. 18 
International technology assistance, pesticide assessment and 
pest management, and alternative energy source development re-
search were not new to the experiment stations when Special Grants 
were made available to encourage investigations into each of these 
areas. Attention to these problems was a natural addition to the 
programs of the state stations as they continually broadened their 
research concerns beyond the farm gate. 
Special Grants were important as an indication of Congress' intent 
to direct funds to specific items on the New Agenda on a competitive 
basis and for providing a way for the stations to become involved in 
federal programs outside the USDA. The sums available as pass-
through grants were not large enough to have a major impact on 
station research thrusts unless they did so as seed money to attract 
funds from regular Hatch and state appropriations. As new pro-
grams were added under Special Grants, that category of funds did 
steadily increase: from $1,717,000 in 1970 to $6,310,000 in 1977 
excluding the money reserved to the 1890 institutions. Still, in the 
latter year, Special Grants comprised less than 5 percent of the federal 
funds administered by the Cooperative State Research Service. 
In addition, more institutions were vying for a portion of these 
dollars by the mid-1970s. Land-grant status was conferred on colleges 
in Guam and the Virgin Islands ~n 1972 and on the University of the 
District of Columbia in 1974, making each of them eligible for all 
federal research-support allocations. And, although Special Grants 
had been available in theory to research institutions outside the state 
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experiment station system since the inception of the program in 1965, 
it was not until 1973 that grants actually were awarded to such 
institutions. 19 
New Funding Strategies 
Concerned that their portions of research dollars were diminish-
ing as more grantees were made eligible for federal disbursements 
and encouraged by the apparent willingness of Congress to target 
appropriation increases to specific areas, two groups within the 
agricultural science community attempted to secure new legislation to 
reserve funding for their disciplines. Animal health researchers 
hoped to duplicate the feat of foresters a decade earlier when they 
framed a bill in 1972 that would subsidize veterinary research in the 
states on the basis of the livestock industry's contributions to agricul-
tural income. The bill, with Experiment Station Committee on Organi-
zation and Policy support, passed both houses of Congress in 1974 
but was vetoed by President Gerald R. Ford who objected to its cost. 
Congress failed to override the veto, choosing instead to add $750,000 
under Special Grants for beef and pork production investigations in 
the 1975 fiscal year budget. 20 
An effort on the part of home economists to produce legislation 
for funding was no more successful. Nutritionists had tried in vain 
as early as 1941 to have funds set aside for their research interest 
but had to be content with a Research and Marketing Act call for more 
attention to human nutrition. Another attempt was made in 1961 to 
secure federal aid for home economics investigations, again without 
success in the absence of Kennedy administration backing. 
Renewed interest in human health and consumer safety issues 
prompted home economists to try again in the early 1970s. Initiatives 
to address these concerns were discussed in Congress and the 
American Home Economics Association fastened on a plan to appor-
tion research money through CSRS to the states on the basis of popu-
lation with 25 percent of any allocation reserved for regional projects. 
Unable to agree upon a list of priorities or criteria for limiting 
eligibility to a small enough number of institutions to make formula 
funding effective, the effort was abandoned soon after the animal 
health bill was vetoed. Like the animal researchers, home economists 
had to settle for Special Grants funding in 1975 when $750,000 was 
awarded to the food and nutrition part of their agenda. 21 
Despite all the activity revolving around Special Grants and other 
earmarking proposals, Hatch formula allocations continued to make 
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up the bulk of federal funds to the state agricultural experiment 
stations. The total amount of funds distributed to the stations 
through CSRS increased from $82,948,000 in 1972 to $129,022,000 in 
1977, an average gain of about 11 percent for each of the five years. 
Hatch funds contributed 78 percent of these dollars in 1972 and 76 
percent in 1977 as Mcintire-Stennis and Special Grants including 1890 
institution grants registered slightly greater increases (from 5.6 to 6.4 
percent and 15.0 to 15.2 percent, respectively). The pace of increases 
in state appropriations was roughly equal for the same period, with 
allocations rising from $247,691,000 to $393,353,000 for an average 
yearly gain of 12 percent. The ravages of inflation offset real gains by 
about 7 percent annually, so additional money for increased attention 
to human resources, energy, environmental, and nutrition issues 
demanded by New Agenda proponents was slight. 
Confronted with slowing real increases in regular federal and 
state appropriations and ever greater demands for attention to new 
problems, the state agricultural experiment stations courted addition-
al support outside the traditional appropriation channels. The Nation-
al Science Foundation, the Environmental Protection Agency, the 
National Institutes of Health, the Agency for International Develop-
ment, and other federal agencies contributed $27,299,000 in grants to 
individual state station scientists and programs in 1972. In 1977, 
$51,759,000 was received from these grantor agencies, an increase of 
nearly 90 percent in those five years. 
Private foundations, industries, and commodity groups also were 
more effectively tapped for research money. In 1972, $16,021,000 
carne to the state stations from private donors; by 1977, the figure had 
nearly doubled to $31,819,000. While federal non-USDA money and 
private grants were a relatively small portion of the total funds 
available to the state agricultural experiment stations (8.5 percent and 
5 percent, respectively, in 1977), their growing importance held 
profound implications for many stations. Because these dollars 
generally were directed by grantors to specific areas in their interest, 
state stations directors had more limited discretion in allocating them 
than they had with state appropriations and Hatch funds. 
Directors integrated grant-driven investigations into existing re-
search programs to avoid disrupting balances worked out over many 
years among the array of scienti.fic disciplines represented in their 
experiment stations. The effort required greater administrative skills 
from the directors and greater entrepreneurial skills from the re-
searchers to make grant programs effective. To acquire these funds, 
an increased sensitivity to the shifting interests of the various con-
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stituencies whom the grantors represented was necessary. Combined 
with the growing influence of the New Agenda advocates on the 
thinking of those who appropriated public money to research, this 
development promised less support for the more traditional long-term 
research programs to sustain and enhance agricultural productivity. 22 
High Returns on Public Investments Cited 
Even as the state agricultural experiment stations moved to adjust 
their research thrusts to the new realities that determined continued 
support, they rallied in defense of their traditional programs. After 
all, they maintained, the public agricultural research network had 
developed a system of locally directed experimentation that, in 
aggregate, provided the foundation for enormous productivity gains 
among farmers that ultimately translated into reduced costs of food 
and fiber to all Americans. The most obvious manifestation of the 
magnitude of agricultural productivity advances was the fact that by 
the end of the 1970s, one farmer provided the needs of another 
seventy-eight people, compared with only enough for himself and six 
others at the turn of the century. 
Numerous studies indicated that agricultural research played a 
significant role in contributing to the increased abundance of food 
and fiber. One of the most extensive of these analyses that measured 
costs of public investments in agricultural research and benefits in 
productivity gains accruing from the effort found an annual rate of 
return from all agricultural research of 65 percent between 1868 and 
1926. The annual return rate on investments was estimated at 
between 95 and 110 percent for the years 1927 to 1950, and between 
45 percent (for science-oriented investigations) and 130 percent (for 
technology-oriented work in the South) for the years 1950 to 1971. 
While these estimates were greater than some of the previous econom-
ic analyses of returns to public expenditures, none disputed the 
conclusion "that agricultural research has produced added productivi-
ty or output per unit of sufficient mrtude to yield extraordinarily 
high rates of return on investment." 
Continuing Responses to Challenges 
While defending their historical role by reference to the high 
economic payoffs delivered by agricultural research, the state experi-
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ment stations increasingly were made aware in the 1970s that their 
responsibilities went beyond maintaining and enhancing productivity. 
For a growing number of Americans concerned with the direction of 
agricultural research, the overriding issue was no longer how much 
value was produced but rather how this value was distributed.24 The 
stations were not deaf to these appeals and they, along with their 
federal partner, did respond with more attention to social-oriented 
investigations. 
Some measure of the degree of this change was indicated in a 
comparison of the percentages of scientist-years assigned in 1965 and 
1977 to the goals of agricultural research articulated in the 1966 
Long-Range Study. Production efficiency and protection of farm and 
forest products remained the chief areas of concern over the entire 
period, with 51 percent of the effort in 1965 and 50 percent in 1977. 
The manpower investment in activities most closely connected to 
agribusiness did decline, however. Post-harvest investigations related 
to product development and quality dropped from 17 percent to 11 
percent of the research effort over the twelve-year period. All of the 
goals that came to be associated with the New Agenda received 
increased attention. Research aimed at elevating level-of-living stan· 
dards of rural people rose from 2 percent to 3 percent; advancing 
human health and nutrition increased from 4 percent to 7 percent; 
and improving rural community services and the environment went 
from 5 percent to 11 percent of the scientist-years expended by the 
public agricultural research system. 
The total number of scientist-years available to the state experi· 
ment stations expanded only slightly between the mid-1960s and the 
late 1970s, forcing station directors to face some hard choices in 
continuing to serve the needs of their traditional clientele while 
addressing the concerns of increasingly vocal new constituencies. 25 
The various critical reviews and advisory councils could help to 
identify and even assist in determining the relative importance of 
items which should be on the agricultural research agenda, but the 
individual stations were left •vith the task of actually translating these 
suggestions into research projects that could be undertaken with the 
financial and scientific resources available to them. 
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CHAPTER VI 
The New Agenda Institutionalized: 
1977-1981 
While the state agricultural experiment stations strove to amass 
the necessary array of scientific expertise and support facilities that 
would allow them to continue pursuing research relevant to the 
needs of diverse constituencies, they did not do so quickly enough to 
satisfy some national policymakers and many others who wanted to 
influence agricultural research policy. Nearly two decades of persis-
tent demands for more socially responsive and politically acceptable 
planning directed toward national goals on the one hand and for 
more attention to basic scientific investigations on the other culminat-
ed in two related developments in the late 1970s. New legislation and 
a new presidential administration gave New Agenda critics access to 
the public agricultural research priority-setting processes to a greater 
extent than ever before. 
Food and Agriculture Act of 1977 
All those concerned with agricultural research policy, whether 
reformers who wanted the system reoriented or defenders who 
wanted its mission reaffirmed, were convinced that new legislation 
was necessary to guide the national effort into the future. Congress 
sought to reconcile the clashing perceptions of the contending parties 
in a bill that included agricultural research in an overall food and 
agriculture policy statement. 
The result of this congressional action was Title XIV of the Food 
and Agriculture Act of 1977, a title whose eleven subtitles and 
seventy sections included a little of everything for everyone. To the 
qu·estions of what problems deserved priority attention and who in 
the scientific community might best address them, Congress seemed 
to answer that all were important and every scientist could contribute 
to their solutions. 1 
The opening section of the National Agricultural Research, 
Extension, and Teaching Policy Act of 1977, in which Congress 
justified the need for new legislation, indicated the conflicting strains 
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from which the Act emerged. The lawmakers applauded the wisdom 
of their predecessors who had founded and subsequently supported 
a research and extension partnership that had "significantly contribut-
ed to the development of the Nation's agricultural system," and 
pledged themselves to build upon that foundation. However, Title 
XIV went on to say, "further strengthening" was now necessary 
because the partners' work was "not fully coordinated" and, thus, 
"they have only been partially successful in responding to the needs 
of all persons affected by their research." 
The need for strengthening was particularly acute if rising world 
demands for food and fiber were to be met, marketing system 
inadequacies overcome, and the fundamental core of scientific knowl-
edge replenished. Toward these ends, then, Congress designated the 
United States Department of Agriculture as the "lead agency in the 
Federal Government for the food and agricultural sciences," estab-
lished mechanisms for more effective planning among research 
performers and consumers, and initiated a new program of grants for 
"high-priority agricultural research to be awarded on the basis of 
competition among scientific research workers and all colleges and 
universities." Moreover, special money for a handful of specific 
problem areas was authorized as was increased support through 
traditional funding channels. 2 
New Initiatives and Advisory Groups 
Title XIV included a list of fifteen broad areas in which new 
research initiatives were needed. Beginning with investigations to 
discover technologies which were less fossil-fuel dependent and 
ending with research into the efficient application of organic wastes 
to improve soil fertility, the items identified for increased attention 
represented many of the suggestions of the New Agenda proponents. 
Their continued input into the priority-setting process was meant to 
be insured in two advisory groups mandated in the 1977 Act, one for 
"doers" and another for "users" of agricultural research, extension, 
and teaching. 
Of course, the Agricultural Research Policy Advisory Committee 
already existed to represent the federal and state research institutions 
but the absence of a continuing support staff and lack of official 
congressional sanction limited its potentiaL While USDA and state 
agricultural experiment station administrators would have preferred 
Congress to simply extend these services to ARPAC, the lawmakers 
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decided a new policy group was needed that would include not only . 
a broader segment of researchers but representatives of extension 
and higher education as well.3 
A Joint Council on Food and Agricultural Sciences was called into 
being with the Secretary of Agriculture invested with the power to 
name members from his Department, the Office of Science and 
Technology Policy, the land-grant universities, the state agricultural 
experiment stations and cooperative extension services, and "other 
public and private institutions, producers, and representatives of the 
public who are interested in ... the formulation of national policy in 
the food and agricultural sciences." 
The Joint Council's mandated responsibilities were as broad as its 
potential membership. These included promoting coordination in the 
entire public agricultural research, extension, and teaching complex 
by providing a forum for communication, evaluating environmental 
and socioeconomic impacts of agricultural science and education 
activities, and identifying high priority areas for research. Two 
reports were to be annually compiled for the Secretary of Agriculture, 
one recommending program directions for the coming year and the 
other summarizing achievements of the past year. All of this was to 
be completed by a small, legislatively authorized staff group and 
through quarterly Council meetings, one of which would be held 
jointly with another new advisory group. 
The National Agricultural Research and Extension Users Advisory 
Board members, like their counterparts on the Joint Council, were to 
be selected by the Secretary of Agriculture but their number and 
affiliations were determined by Congress. Designed to furnish 
"independent advisory opinions on the food and agricultural sciences," 
the Users Board was· to be comprised of twenty-one delegates 
selected to represent the entire range of groups affected by agricultur-
al research and education programs. Four members would represent 
agricultural commodity producers and another four would stand for 
"consumer interests." Farm suppliers and food processors, food 
marketers, environmentalists, and human nutritionists would be 
represented by two board members for each field. Finally, one 
member for each of the areas of rural development, animal health, 
farm labor, commodities transportation, and privately supported 
international development was to be included. 
The Users Board's reporting responsibilities were more sharply 
drawn than those of the Joint Council. Annual recommendations on 
program directions, including suggestions for funding levels, were to 
be forwarded to the Secretary, while the President and Congress were 
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to receive yearly appraisals of the chief executive's proposed budget 
in support of the agricultural sciences. Reviews of the policies and 
plans of the national research and extension system were also 
expected of the Users Board and it could impanel fact-finding groups 
to assist it in its deliberations. Ideally, then, the Users Board would 
provide broad-based outside opinion on how well the performers of 
research and extension were meeting the goals of Congress as 
embodied in the 1977legislation. 
Competitive Research Grants Authorized 
The second entirely new feature introduced by Title XIV was an 
additional category of funding for agricultural research. To address 
the high-priority research areas that were to be identified with the 
help of the new advisory groups, the Secretary was to award research 
grants on a competitive basis to "State agricultural experiment 
stations, all colleges and universities, other research organizations, 
Federal agencies, private organizations or corporations, and indi-
viduals." 
The categories of potential recipients were not new; the wording 
of Title XIV simply repeated that of the 1965 Specific Grants legisla-
tion in that regard, although in practice few outside the experiment 
statiohs had actually secured funds under the former law. What was 
new in the 1977 Act was that the new money was to be available to 
projects on the frontiers of science competing in a marketplace for 
expertise and imagination. 4 Also new were specific funding authoriza-
tions for the Competitive Grants program with $25,000,000 for 1978, 
$30,000,000 for 1979, $35,000,000 for 1980, $40,000,000 for 1981, and 
$50,000,000 for 1982 proposed. 
In addition to legislating a new Competitive Grants program 
which had long been advocated in a succe5sion of policy studies as a 
way to open up the agricultural research system to a broader 
spectrum of the scientific community, Congress reauthorized its 
two-decades-old forerunner. The Special Grants program of discre-
tionary project grants to state experiment stations and other university-
associated research institutions was continued with no specific fund-
ing levels directed. The Secretary of Agriculture retained the power to 
allocate whatever money became available, limited only by the 
stricture that the supported projects exploit promising scientific 
breakthroughs or expand state-federal research efforts. Either catego-
ry was broad enough to insure that Special Grants would continue to 
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be used as a means for Congress to direct attention at especially 
favored areas and for the state stations to work cooperatively on 
national and regional problems. 
New Funds for Specific Programs 
While Competitive and Special Grants programs provided fund-
ing mechanisms for investigations into problems that might emerge 
in the future, other new grant programs included in Title XIV 
indicated the concern of Congress for problems of the immediate 
present. 
The nation's dependence on petroleum-derived products was still 
a major issue in the late 1970s, prompting the lawmakers to specify 
grant programs to discover and promote alternative energy sources. 
Agricultural and forest products held some promise as substitutes for 
farm and industry use and Congress sought to encourage the 
development of appropriate technology in this area by authorizing a 
maximum of $24,000,000 in project grants to university researchers 
over the five years beginning with 1978. Solar energy research and 
development competitive grants were also called for, although no 
funding levels were proposed. 
As part of an effort to revitalize livestock and poultry research, 
Title XIV included a subtitle which resembled the vetoed animal 
health and disease research bill of 1974. Each state was to receive 
its portion of the $25,000,000 annually authorized according to its 
proportion of the nation's total income received from livestock and 
poultry production and according to its veterinary research capacity. 
Any amount over $100,000 was to be matched with state funds. 
An institution's research capacity was to be determined by the 
Secretary with the assistance of an Animal Health Science Research 
Advisory Board, an eleven-member body representative of federal 
research agencies, veterinary colleges, state experiment stations, and 
national livestock organizations. The committee also was to suggest 
research priorities, including those of regional importance for which 
an additional $15,000,000 was to be provided annually for cooperative 
interstate projects. 
Existing federally supported programs also were strengthened by 
new funding authorizations and amendments. Under the category of 
Hatch formula funds, $120,000,000 was called for in 1978 with $25,000,000 increases suggested for each of the following four years 
until the total reached $220,000,000 in 1982. 
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Marketing Set Aside Dropped 
The state agricultural experiment stations were given greater 
discretion in the use of the money because the proviso first intro-
duced in the Research and Marketing Act and continued in the 
Amended Hatch Act earmarking 20 percent for marketing studies 
was dropped in the 1977 legislation. The marketing economics 
studies that the original requirement had sought to encourage had 
been gradually superseded in the recent past by marketing technolo-
gy investigations. Although significant descriptive and analytical 
research was carried out with the marketing set-aside, the lack of a 
perceived impact on marketing processes and policies gradually 
reduced the enthusiasm for the program among directors. While the 
state stations had had little difficulty in meeting the minimum 
requirement as the definition of marketing expanded to include 
processing and other food service research, the accounting proce-
dures necessary to detail their compliance were a continuing adminis-
trative burden. Sensitive to the stations' dissatisfaction with the 
set-aside requirement and sharing widespread misgivings over a law 
that seemed to encourage research into an area that many felt was 
more appropriate to private industry, Congress withdrew the section. 5 
Evans-Allen Funds to 1890 Colleges 
Although Title XIV did not directly increase the amount of money 
to support the agricultural research conducted in the 1890 land-grant 
universities and Tuskegee Institute, it did give more visibility to their 
programs by taking them out of the Special Grants category to stand 
alone. Special Grants had been the only authorization available to the 
USDA when support was initiated in 1967, and proponents took the 
earliest opportunity to place the program on a more stable funding 
basis. Aside from recognizing the importance of the decade-old 
subsidy to the historically black institutions, the change meant that 
the schools could no longer spend their funds over a five-year period 
but must do so in the year in which the money was received. 
The informal agreement made in 1972 to fund this research at a 
level equal to 15 percent of the Hatch appropriations was written into 
law as was the allocation formula that had been followed since 1967. 
Thenceforth, dollars made available for research under this program 
were called "Evans-Allen funds" in recognition of the two men who 
had championed their cause in Congress throughout the 1970s, 
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Representative Frank E. Evans of Colorado and Senator }ames B. 
Allen of Alabama. In a further effort to incorporate their scientific 
expertise into the public agricultural research system, Title XIV made 
the 1890 institutions eligible for facilities grants when the original 
1963 program was revived. 
Secretary of Agriculture as 
New Agenda Spokesman 
The National Agricultural Research, Extension, and Teaching 
Policy Act of 1977 contained a number of other initiatives that only 
indirectly affected the state agricultural experiment stations. The 
Secretary of Agriculture was directed to increase his Department's 
research and extension efforts in human nutrition, small farm 
technology, and international development and to undertake studies 
on water allocation problems and organic farming. With these 
additions, Title XIV touched upon almost every issue surrounding 
the direction of agricultural research, but it did not succeed in 
mediating between those who would control that direction. That task 
would be attempted by a new administration in Washington who 
would strive to implement the will of Congress as expressed in the 
ambiguities of the 19?7 Act. 
President Jimmy Carter brought with him to Washington a set of 
advisers who shared his populist desire to make the federal bureau-
cracy more responsive to the public. Bob Bergland, a Minnesota 
farmer-politician, was named as the Secretary of Agriculture and 
used that forum to bring a number of issues related to agriculture to 
public attention. To many of those in the agricultural research 
establishment, Secretary Bergland's championing of small farms, 
farm laborers, and organic farming seemed to represent the triumph 
of the New Agenda. 
Chief among the Secretary's concerns were issues revolving 
around the structure of agriculture. The structure question included a 
number of complex components including the number and sizes of 
farms, the ownership and management of productive resources, 
barriers to entry into farming, the extent of commodity specialization 
and the technology employed. 6 But the central ingredient was a 
widespread concern that the "family farm," with all the values that 
concept stood for, was disappearing in the face of modernization. 
Income stabilization, production control, and tax policies of the 
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federal government were all assumed to be factors in the continuing 
trend toward fewer, larger, and more specialized farms, and agricul-
tural research was assigned a prominent role since it led to biological 
and technological breakthroughs that afforded economies of scale to 
larger farms in many commodity enterprises. 
Congress had expressed its concern for the family farm in the 
Food and Agriculture Act, stating that no federal farm payments 
program "be administered in a manner that will place the family farm 
at an unfair economic disadvantage" and, in Title XIV, amending the 
Rural Development Act of 1972 to include money for extension and 
research activities aimed directly toward serving small farmers with 
gross sales of less than $20,000 annually. 
Two years later, Secretary Bergland began conducting a series of 
public meetings across the United States to highlight structure issues 
while convening a Structure of Agriculture Task Group within the 
Department to study the problem. Among the recommendations of 
the report which resulted from these activities was that the public 
agricultural research system must henceforth consider the potential 
structural impacts of scientific discovery and technology adoption in 
its research planning and must specifically address the unique 
problems of smaller and medium-sized farms. 
Reflecting a similar viewpoint, a Senate committee in 1980 recom-
mended that one-quarter of the federal agricultural science-support 
budget be earmarked for small farm programs. The suggestion was 
not enacted into law but, clearly, the research system's traditional 
insistence that its investigations were size-neutral would no longer 
serve as an effective defense for business as usual? 
The Bergland administration also challenged the public research 
establishment on the related issues of farm mechanization, chemical-
intensive farming, and market enhancement investigations. Declar-
ing that "we will not put federal money into research where ... the 
major effect ... will be the replacing of an adequate and willing work 
force with machines," the Secretary created an Agricultural Mechani-
zation Task Force to recommend ways to evaluate the economic, 
social, environmental, and labor-displacement impacts of farm ma-
chinery research projects. 
Similarly, a USDA Coordination Team for Organic Farming was 
assembled to evaluate the present research effort and indicate direc-
tions for the future to develop alternatives to chemical fertilizers and 
pesticides and farm management systems to use them efficiently . . 
Following the lead of Congress, who had dropped the marketing 
requirement from the formula funding legislation partly because it 
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encouraged product promotion research, the USDA under Bergland 
proposed to reduce its budget requests for state research support 
accordingly, despite the shared conclusions of state, federal, and 
ag.ribusiness studies that indicated private industry would not likely 
fill the void if public post-harvest research was abandoned.8 
If these initiatives from the USDA Secretary's office suggested to 
the state experiment stations that their traditional emphasis on the 
problems of production agriculture had little support in the upper 
echelons of federal administration, a general policy pronouncement 
from the office of Assistant Secretary of Conservation, Research, and 
Education confirmed their opinion. 
In an October 1977 address to senior administrators of the 
Agricultural Research Service, the Deputy Assistant Secretary pro-
claimed that the priorities for federal expenditures of funds for 
agricultural science were human nutrition; energy consezvation; land 
and water conservation and management; pest management; environ-
mental protection; service to disadvantaged groups like minorities 
and women; and, conspicuously last, production and production 
efficiency. While the speech was delivered to the federal partner in 
the public agricultural research system, it forewarned the experiment 
stations that their traditional ally in Washington had been won over 
to the New Agenda.Y 
The state agricultural experiment stations had been adjusting their 
programs to better address social and environmental issues for some 
time and they would continue to do so under the new federal 
administration. What was new and troubling in the new situation was 
a series of organizational changes that, in the view of the state 
stations, reduced their input into the agricultural research policy 
process. 
SEA Intensifies State-Federal Tensions 
Following President Carter's pledge to improve management 
through administrative consolidation, a new Science and Education 
Administration (SEA) was interposed between the federal agricultur-
al science agencies and the Assistant Secretary of Consezvation, 
Research, and Education in 1978. A director was named to head the 
superagency which included the renamed Cooperative State Re-
search Sezvice (Cooperative Research), Agricultural Research Sezvice {Agricultural Research), Extension Division (Extension), and National 
Agricultural Library (Technical Information Systems). 
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In the next year, the Science and Education Adminis tration began 
reporting directly to the Secretary of Agriculture when the Assistant 
Secretary of Conservation, Research, and Educat ion was transformed 
into the Assistant Secretary of Natural Resources and Environment, a 
position more suitable to the interests of its incumbent who was a 
former official of the National Wildlife Federat ion. 10 
Waller I. Thomas came to the deputy 
director's post of the Cooperative 
Research Sc•ence and Educat1on Ad-
ministration 1n 1979 from the Pennsyl-
vania Station and subsequently served 
as adm<n<Strator of the Cooperative 
State Research Service until 1983. 
(USDA photo) 
While this last move was welcomed by the s tate experiment 
stations as a gesture of con fidence in the agricultural science compo-
nents in the Department, it failed to ha lt the de teriorat ion of relations 
between the stale and federal research partners. Frustrations encoun-
tered in the process of reorganization prompted R.j. Aldrich, who 
had continued as the head of Cooperative Research under the title o f 
Deputy Director, to resign in September of 1978 and return to the 
Missouri experiment station . Not until May of the following year was 
a successor found when Wa lter I. Thomas, the Associate Director of 
the Pennsylvania s ta tion, agreed to fill the vacancy. He met the same 
problems as his predecessor in representing the s tate s tations' view-
points within Department counsels. 
SEA operated upon the laudable assumption that if the programs 
and needs of the partners in the public agricultura l research and 
extension complex could be articulated as a united agenda to the 
budgetary decision makers in the USDA, the Office of Management 
and Budget, and Congress, the entire system would benefi t by 
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increased support. The plan had merit in theory, but in practice the 
system was so pluralistic that all efforts to promote greater coordina-
tion from Washington raised the specter of federal usurpation of 
authority in the states. To many in the effected USDA divisions as 
well as in the state experiment stations, the new arrangement was a 
"shotgun marriage" carried out for no other reason than to fulfill 
President Carter's commitment to reduce, on paper, the number of 
federal bureaus. Intra-agency restructuring within SEA did nothing 
to alter this conclusion. 
A centralized Joint Planning and Evaluation Staff was formed to 
consolidate administrative activities related to planning, program 
reviews, and budget formulation for all the divisions within the 
Science and Education Administration. While Cooperative Research 
carried out the various project and program reviews as it had in the 
past, and even contributed staff scientists to the new management 
group, its tractitional role as the main focu s of state station concerns 
diminished. The shift of general oversight responsibilities for the 
national pesticide impact assessment program to a new USDA Office 
of Environmental Quality was another blow to morale within the 
Cooperative Research office. 11 
The new national planning organizations contributed another 
source of tension between the state and federal agricultural research 
allies. Just when the extensive ARPAC system was evolving into a 
useful forum for policy planning, the Joint Council arose to replace it. 
Simply because the Council included extension and teaching repre-
sentatives as equal members, the voice of agricultural researchers 
within the planning structure was diluted. National committees for 
each of the three historic thrusts within the overall land-grant mission 
followed, as did counterparts on the regional level. Each of these 
committees brought in members from outside the traditional state-
federal agricultural science and education complex, further reducing 
the influence of experiment station spokesmen. 
So great was the confusion sown by so many ~ew planning 
organizations imposed on top of remnants of the existing structure 
that the North Central Region Association of Directors declared in the 
summer of 1980 its intention to suspend cooperative planning activities. 
While the other three regional directors associations did not go so far 
as to secede from Joint Council efforts, they generally shared their 
colleagues' opinion that the state stations were not being given a 
voice in policy formulation commensurate to their importance. The 
widespread dissatisfaction with the national planning system and 
with the inorctinate amount of attention given to these activities by 
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the Science and Education Administration prompted a former CSRS 
Administrator to report to Congress that "the university half of the 
partnership concept is in disarray."12 
State Stations Develop Proactive Stance 
Convinced by changes in USDA administrative arrangements and 
planning activities that their contributions were undervalued, the 
state agricultural experiment stations began developing a proactive 
stance designed to evidence their historic importance and their 
continuing relevance to agriculture in the United States. As it had so 
often in the past, the Experiment Station Committee on Organization 
and Policy took the lead in the effort by commissioning a series of 
"white papers" in 1979 to address issues of national concern involv-
ing agricultural research. 
One such study focused on scientist training, a major continuing 
contribution of the state experiment stations that often went 
unrecognized. The array of scientific disciplines represented in each 
of the stations, as well as the graduate stipends that research funds 
provided, afforded a system of graduate education which could not 
have been supported by academic interests and budgets alone. 
A similar case was made for the stations' role in international 
development assistance through the training of foreign agricultural 
scientists in land-grant colleges and through scientific teams dis-
patched to developing countries to attack indigenous problems. 
The farm structure debate was the topic of another ESCOP report 
that sought to furnish scientific data to enlighten the controversy 
over the role of research discoveries in consolidating farm ownership 
and management. The study results did little to resolve the conflict, 
supporting both the stations' contention that the vast majority of 
their research was size-neutral and the critics' assertion that whatever 
knowledge was produced was more valuable to larger farms because 
of economies-of-scale considerations. Still, the ESCOP effort stood as 
evidence that the state agricultural experiment stations increasingly 
were willing to invest their time and talents in assessing the social 
consequences of their programs. 13 
In addition to single-issue studies of topics of intense public 
concern, the state stations in 1978 launched a new interregional 
project to evaluate the historical value of their efforts and to enhance 
that value in the future. Designated IR-6, the National and Regional 
Analysis, Evaluation, Planning, and Financing of Agricultural Re-
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search project provided regional research funds for continuing coop-
erative investigations into the areas identified in the title. 
Individual analyses conducted under IR-6 provided information 
of immediate use to the various planning committees and for budget 
formulation in ESCOP and SEA. Potentially more important in the 
long run, IR-6 stimulated the search for better ways to measure the 
economic and distributional impacts of agricultural research so that 
the public could better evaluate the usefulness of its investment in 
agricultural research. Without such analyses, the connection between 
scientific investigation and availability of inexpensive, nutritious 
food, for example, was obscured because benefits to consumers were 
in such small increments. 14 
All of these initiatives. were designed to showcase the state 
experiment stations' contributions to improving agriculture and their 
capacity to address emerging problems. Toward this same end of 
communicating their dynamic and distinctive character, a number of 
state station leaders revived efforts to place an individual in Washing-
ton to give more visibility to the programs of the stations. The idea of 
creating a position for an "executive director" or "liaison officer" for 
ESCOP was a recurring one beginning in the mid-1960s when the 
Directors-At-Large were constituted. 
By the early 1970s, sentiment among members of ESCOP's 
extension and resident instruction counterpart organizations also 
favored the proposal, prompting the National Association of State 
Universities and Land-Grant Colleges to name a Director of Govern-
mental Relations for its Division of Agriculture. While this individual 
functioned to keep an eye on legislative developments of interest to 
the three science and education sections that comprised the Division, 
many station administrators maintained that their unique needs 
deserved full-time attention. 
The flurry of activity related to formulation of the 1977 farm bill 
and the anticipated reorganization of the USDA under Secretary 
Bergland lent support to a renewed effort on behalf of a Washington-
based spokesman to serve as "Executive Vice-Chairman of ESCOP." 
Despite the endorsement of three of the four regional directors 
associations in 1977, the proposed ultimately failed. Many station 
directors feared that the incumbent might become enmeshed in the 
very bureaucracy he was intended to monitor, while others hesitated 
to give the appearance of breaking ranks with their extension and 
teaching allies within the land-grant complex. The four regional 
Directors-At-Large, then, remained as the principal points of contact 
on the national level, with the Director-At-Large from the ESCOP 
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chairman's region functioning as the group's leader. The arrange-
ment retained a strong presence in Washington and was symbolic of 
the pluralism inherent in the state side of the public agricultural 
research partnership. 15 
Local Priorities Remain Imperative 
The state directors' reluctance to name a single individual as 
spokesman for their cause underlined the distinctive nature of the 
agricultural experiment station system. They decried the changes in 
administrative and policy planning arrangements in Washington not 
because of their effect on the actual conduct of investigations at the 
state level but because they seemed to disregard the basic premise 
that a network of locally directed research institutions could best 
address, in aggregate, the needs of agriculture for the whole United 
States. Notwithstanding their concern over national developments, 
the experiment station directors still were overwhelmingly oriented 
toward the special needs of their particular states. 
As integral units within the state land-grant universities receiving 
an average of nearly 70 percent of their support from non-federal 
sources, the agricultural experiment stations naturally owed their 
first allegiance to local priorities. State legislators, who provided 
about 80 percent of the non-federal funds out of tax revenues, were 
·most interested in increasing the incomes of those iri the food- and 
fiber-related sectors of the economy, so it was incumbent upon the 
stations to direct their main research thrusts toward this end. Only by 
successfully demonstrating their capacity to contribute to the health 
of the agricultural production, processing, and marketing economy 
could the state stations garner the support necessary to drive the 
social and environmental investigations demanded of them by less 
traditional constituencies. 
The state experiment stations continued to develop a variety of 
mechanisms to remain responsive to the desires of their clients and to 
communicate their success in fulfilling those needs. Closer contacts 
with the extension service agents spread over the state was one way 
of keeping in touch with agricultural opinion, periodic station field 
days or open houses were another. More formally, nearly every 
station had one or more advisory councils in operation by the late 
1970s. Varying in size from fifteen to 130 members representing 
organizations of farmers, cooperatives, food processors, conser-
vationists, and consumers, the advisory groups served as templates 
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where research opportunities identified by laymen could be matched 
to the research capabilities of station scientists. 16 
Budget Trends 
Judged by increases in state appropriations and other non-federal 
funds made available to them between 1977 and 1981, the agricultural 
experiment stations had some success in courting local support. Total 
state appropriations to the stations went from $334,168,000 in 1977 to 
$490,987,000 in 1981, a rate of increase averaging nearly 12 percent 
annually. 
Funds provided from other non-federal sources mounted even 
more rapidly. Industry contracts and grants rose from $31,819,000 to 
$50,729,000 in those four years. Private donations and proceeds from 
general and specific commodity check-off programs, by which pro-
ducers assessed themselves through a transaction tax to support 
research in their areas, increased from 552,262,000 in 1977 to $86,793,000 
in 1981. Sales of station products returned another $38,675,000 to the 
state research programs in 1977 and $58,530,000 in 1981. In aggregate, 
non-federal dollars grew nearly 50 percent over the four years, 
reinforcing the agricultural experiment stations' ties to local con-
stituencies. 17 
Federal funds to the state agricultural experiment stations rose at a 
similarly impressive rate between 1977 and 1981 (nearly 57 percent} 
but, significantly, most of the gain was in categories outside the 
traditional Hatch formula. In 1977, Hatch money amounted to 
$97,973,000, or 76 percent of the money allocated through the 
Cooperative State Research Service; in 1981, Hatch equalled 
$128,615,000, or 64 percent of Cooperative Research-administered 
dollars. 
Large increases in the Special Grants category and the new 
program authorizations in the 1977 Title XIV legislation that were 
funded beginning in 1979 account.ed for a growing share of the 
federal support. By 1981, Special Grants amounted to $17,076,000, 
nearly $10,000,000 more than in 1977. Animal Health and Disease 
formula grants equalled $6,500,000 and the Alcohol Fuels research 
grants totaled $500,000. Beginning in 1980, $650,000 was also made 
available annually for grants to support investigations into extracting 
latex from the native guayule plant under a program authorized in 
1978 legislation. 
Each of these initiatives was funded far below the amounts called 
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for in Title XIV: Congress had proposed $195,000,000 for Hatch and 
$40,000,000 for Animal Health research in 1981, for example.18 The 
reluctance of lawmakers to actually provide appropriations to agricul-
tural research at anywhere near the levels suggested in authorizing 
legislation was not new. However, it was particularly disappointing 
during this period when every review of the public research system, 
including those by the planning bodies created by Congress to offer 
advice on the subject, repeatedly called for substantial increases in 
support. 
Competitive Grants Program Operation 
The manner in which the Carter administration went about 
seeking additional dollars under Title XIV authority added further to 
the frustration of the state experiment stations. Wholly accepting the 
contention that national priorities in agricultural research could best 
be addressed through project grants open to all scientists, the 
executive budget requests during the Carter years directed all substan-
tial increases in the category of Competitive Grants. While many of 
the state experiment station directors harbored some misgivings 
toward competitive grants because of the time necessary to formulate 
proposals and the Jack of flexibility they afforded in local allocation, 
they had come to support the concept as a complement to traditional 
institutional formula funding. Thus, when $15,000,000 in Competi-
tive Grants first became available in 1978 along with increases of 
$14,000,000 in the traditional categories, the experiment stations were 
satisfied with the result. 
They were considerably less pleased when the following year's 
budget proposal, the first entirely developed by the Carter adminis-
tration, was presented to Congress. The 1979 fiscal year agricultural 
research-support request asked that the Competitive Grants alloca-
tion be doubled to $30,000,000 and that the traditional formula and 
Special Grants funds be reduced by nearly $15,000,000. However 
much the USDA administrators who defended the proposal before 
the House agricultural appropriations subcommittee protested that 
the increase in Competitive Grants and the decrease in traditional 
sources were unrelated, Congress was understandably skeptical. 
Ultimately, formula funds were restored and Competitive Grants 
reduced to their 1978 levels. 
Special Grants, the perenially favored way for Congress to direct 
research money to specific areas, benefited from an $8,500,000 
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increase for 1979. Subsequent executive branch budget requests did 
not again make the mistake of proposing cuts in formula grants 
although they did consistently ask for substantial increases in Competi-
tive Grants, usually at the expense of Special Grants and the other 
specific funding programs in animal health and alcohol fuels. Just as 
consistently, Congress restored the proposed cuts with modest yearly increases across the board, including Competitive Grants which were 
raised to $16,000,000 in 1980 and 1981.19 
The ill will resulting from the 1979 budget fiasco did not prevent 
the state agricultural experiment stations from pursuing, and winning, 
the majority of competitively awarded grants. Congressional ap· propriators, guided by the suggestions of a number of advisory 
opinions from the scientific community, designated four high-priority basic research areas in plant science as eligible for $10,000,000 in grant funding and reserved the remaining $5,000,000 for supporting funda-
mental human nutrition investigations. With their years of research into the congressionally favored areas of nitrogen fixation, biological 
stress, photosynthesis, and genetic improvement, the state experi-
ment stations had a natural advantage in the competition for funds, 
even though administration of the grants program was modeled 
upon a review structure more familiar to National Science Foundation 
and National Institutes of Health grantees than to most state station 
scientists. 
The office established by the USDA to manage the Competitive Grants program was placed under the Cooperative Research agency (except for a brief period in 1978 when it reported directly to SEA) but its staff was drawn primarily from federal grant organizations outside 
the traditional agricultural research complex. Scientists on temporary 
two-year appointments were chosen as managers for the five pro-gram areas to convene ad hoc peer review panels that recommended funding action on project proposals. 
In the first year, only 17 percent of the 1,109 project requests were funded and then only at about one-half the level requested. With so little chance of securing adequate support, project submissions dropped to 861 in 1979, and to 600 in 1980. Peer review panels deemed more than half of the proposals worthy of funding but only 22 percent of 1979 and 34 percent of 1980 requests could be met with 
available money. Despite the relatively low levels of support in the initial years of the Competitive Grants operation, the new program 
was a significant step toward reinvigorating fundamental research 
and opening up the federal agricultural research treasury to the entire 
scientific community. 20 
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The implications of the philosophy behind the enactment of the 
Competitive Grants were not lost upon the state agricultural experi-
ment stations. Clearly, despite the opposition of powerful House 
appropriation members to the new program, they could expect little 
support among national policymakers for substantial increases in 
formula funds reserved for use at their discretion. 
Like many provisions of the National Agricultural Research, 
Extension, and Teaching Policy Act of 1977, the Competitive Grants 
program evidenced the intention of Congress to assume a greater role 
in directing research. The activities of the Department of Agriculture 
in implementing the will of Congress were viewed by the state 
stations as an attempt to assert federal control over federal dollars, 
enormously straining relations between the traditional research part-
ners in the late 1970s. 
Intended to better coordinate the public agricultural research 
system, Title XIV paradoxically alienated the major component in the 
complex. Still, the legislation's renewed commitment to agricultural 
science was a hopeful sign for the future, prompting the state 
stations to work for increased recognition of their special value and 
continued relevance in addressing the problems of modern agriculture. 
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CHAPTER VII 
Restoration and Rededication: 
1981-1987 
The acrimony that characterized relations between the state experi-
ment stations and federal agricultural research administrators in the 
late 1970s was tempered in the 1980s by two developments. Legisla-
tive adjustments to the National Agricultural Research, Extension, 
and Teaching Policy Act made the initiatives embodied in the 1977 bill 
more palatable to the state stations while a new administration in the 
USDA overturned the most repugnant features of the Science and 
Education Administration organizational structure. Together, these 
events restored the state component in the national science and 
education complex to a position of leadership befitting its traditional 
importance and encouraged the state stations to work with renewed 
dedication within the nationally coordinated agricultural research 
system. 
Title XIV Amendments at 1981 
Reaffirm the Partnership 
Title XIV was amended in 1981 as part of the scheduled 
reauthorization of the general farm bill of that year. The new version 
of the National Agricultural Research, Extension, and Teaching Policy 
Act did not repudiate the i.nitiatives of 1977 which had opened 
research planning and funding opportunities to a broader spectrum 
of interests, but its clarifying amendments did go further in recogniz-
ing the role and mission of the traditional elements. 
To the introductory section, wording was added to reaffirm the 
importance of the state-federal agricultural science partnership, hailed 
by Congress as having been "eminently successful" in providing "the 
most productive and efficient food and agricultural system in the 
world" which served as "the basis of our national affluence." 
Although the amended legislation stopped short of specifically 
recognizing state priorities as equal in importance to regional and 
national ones, it did allude to "the varied, dispersed, and in many 
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cases, site-specific needs of American agriculture" as· the feature that 
made the "unique partnership arrangement" so necessary for success. 
Evidence of renewed respect in Congress for the state agricultural 
experiment stations' traditional program thrusts was also found in a 
Title XIV amendment that ranked productivity maintenance and 
enhancement at the top of a list of "major needs and challenges" for 
the future. Another addition defined research on the basic, applied, 
and developmental continuum characteristic of the programs in the 
state stations. A further indication of the lawmakers' commitment to 
science and education as a priority concern was the inclusion of a 
section directing the USDA to add an assistant secretary-level posi-
tion to administer the provisions of Title XIV.1 
The main purpose of the 1981 amendments to the National 
Agricultural Research, Extension, and Teaching Policy Act was simply 
to renew the programs of 1977 for another four years. Yet even in 
this, the state experiment stations secured some significant changes 
in wording. Hatch formula funds were authorized to go from 
$220,000,000 in 1982 to $250,000,000 in 1985. While these figures were 
far below those suggested by the state stations (who proposed 
$430,000,000 for 1985), the experiment stations were heartened by a 
new proviso that guaranteed Hatch dollars at a minimum of 25 
percent of USDA expenditures in cooperative research programs and 
another that prohibited the substitution of federal money in lieu of 
continued state support. Thus, Congress promised not to replace 
traditional formula allocations with specific competitively awarded 
grant programs and reaffirmed the idea that these dollars were meant 
to stimulate increased state aid, not supplant it. 2 
The 1981 amendments to Title XIV continued all the special 
programs initiated in the 1977 original with, in most cases, little 
change. The section reauthorizing research facilities grants was 
extended even though no funds had actually materialized in the 
intervening years. Alcohol fuels and guayule grant programs were 
also continued through 1985. So were the animal health formula 
allocations, but, to make the relatively small sums more effective in 
generating useful investigations, only accredited colleges of veteri-
nary medicine and state experiment stations were to be recipients. 
Previously, any institution with a department of veterinary science or 
animal pathology had been eligible for support. 
Competitive Grants remained open to all scientists. In addition to 
extending the programs through 1985 at the annually authorized level 
of $50,000,000, Congress defined high priority research to include 
basic investigations into scientific principles and techniques; research 
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on biological nitrogen fixation, photosynthesis, and other productivi-
ty enhancing processes; basic and applied investigations related to 
animal health, human nutrition, and soil and water; and research to 
develop "new promising crops" like guayule and jojoba. 
Within this broad framework, the Joint Council and Users Adviso-
ry Board were to continue to suggest more specific areas for emphasis. 
Both advisory panels, however, were restructured as Congress re-
sponded to the dissatisfaction of the state experiment stations which 
had culminated in the withdrawal of the North Central Region 
directors from national planning activities. Whereas the original Title 
XlV had left the composition of the Joint Council on Food and 
Agricultural Sciences to the discretion of the Secretary of Agriculture, 
the 1981 version set the number of members at a minimum of. 
twenty-five, at least haU of which were to come from the land-gra.nt 
universities or experiment stations. The change gave the Joint Coun-
cil a more corporate basis of representation closer to the proportional 
allocation of the public investment in research, extension, and 
teaching. 
In a further effort to regain the trust of the state side of the science 
and education partnership, Congress directed the Joint Council to 
utilize e~isting regional research, extension, and teaching organiza-
tions to provide regional inputs into the national planning processes. 
The reconstituted Joint Council was also to compile and submit by 
July of 1983 a five-year plan for the agricultural sciences programs, 
with updated reports to follow every two years thereafter. The annual 
priorities and accomplishments summaries were to be continued as 
well. 
The National Agricultural Research and Extension Users Advisory 
Board's membership was also adjusted at the insistence of the 
experiment stations who agreed with incumbent farmer representa-
tives on the Board that this traditional constituency deserved a 
greater voice. Expanded from twenty-one to twenty-five members, 
the Users Advisory Board thenceforth included eight (instead of four) 
commodity producer delegates chosen to reflect regional differences. 3 
New Funding Authorizations 
While these amendments to the National Agricultural Research, 
Extension, and Teaching Policy Act had the effect of expanding the 
traditional research interests' leadership role, other changes in the 
original legislation continued the trend of emphasizing new areas in 
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need of attention. Although willing to give greater voice to the state 
agricultural experiment stations in research planning, the national 
lawmakers were still determined to indicate, and fund, specific 
program directions. Two fields of agricultural production were slated 
to receive greater emphasis through special matching grants support. 
Despite the lack of support from the Experiment Station Commit· 
tee on Organization and Policy, who believed the program's intent 
could be met through the Hatch process, a new subtitle was added to 
authorize $10,000,000 annually for rangeland and permanent pasture 
research. A Rangeland Research Advisory Board representing the 
USDA, state agricultural experiment stations, and national livestock 
organizations was called for to suggest priority areas for investiga-
tions into forage quality improvement, range watershed management, 
and rangeland revegetation. 
An aquaculture research and extension program was launched by 
another new subtitle. It, too, created an advisory board to propose 
priorities related to enhancing the production of aquatic food species 
and authorized matching grants (of $7,500,000 yearly) to support 
fisheries science at the land-grant universities, experiment stations, 
and other capable research institutions. 4 
By focusing on a production enterprise of enormous potential for 
providing the protein needs of peoples in developing countries, the 
aquaculture research and extension grants program at least indirectly 
was related to a major new thrust of the Title XIV amendments, 
international development assistance. Toward this end, the Secretary 
of Agriculture was directed to lend support to Agency for Internation-
al Development efforts in developing nations and to draw upon the 
talents of the land-grant institutions in meeting this charge. 
The potential of the state experiment station system to contribute 
knowledge of value to foreign agriculture was strengthened through 
other sections of the 1981legislation. American Somoa and Microne-
sia were made eligible to receive Hatch and other formula disburse-
ments for the first time, thus expanding research on tropical agricul-
ture within the public research complex. An intensified program in 
dairy goat research, another production area with international 
implications, was legislated as well when Congress set aside 1 
percent of the annual Evans-Allen funds to support a Dairy Goat 
Research Center at one of the 1890 institutions. 
All of the historically black land-grant colleges were to benefit 
from another amendment to Title XIV. Although they had been made 
eligible for the state agricultural experiment stations facilities grants 
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by the term~ of the 1977 Ad, the absence of subsequent appropric1-
tions in thi~ t'<l legory promptt•d efforts to rc.~serve a separal(' budgl'l 
,1uthorihllion in 1981. Th(' l.nvmakers complied by directing that 
$10,000,lXXJ bt• forwarded .mnu.11ly through 19!10 h> the 1890 colleges 
and Tusl..t•gt•t• Universit) for the acqubition .md improvement of 
research fad hiles. The institutions had alre.1dy worked out an .llloca-
tion plan b.lst•d on each ~ration's perception of needs, so no il'gisl.1tcd 
formula c1CC0111 panicd the grants.' 
Takt•n together, the 1981 .H11Cntlmcnts to the N,1tional Agricultura l 
Research, l'.xtt•nsion, anti l't•.1ching Policy Act somewhat d.1rified 
nlllgrt·~sron.ll t.•xpectalion., .1s lo the role of lht• <~gncullural rese.~rch 
partners. Whtk• il gave gr(',11t•r recognition lo the v.1lue of the s1.11c 
agricullur,llt•>.Jll.'riment s1.11ions, Congress tlid nol abandon allrmpls 
lo shape mort• sp('cifically tht• n.1tional reseMch program. Although it 
ranked produrlivi ty enhann·nwnt el l the top or its lis t of "major needs 
,md chall ('ngt•s," the rem,lining entries, significantly, were dowr lo 
New Agt•nd,l concern'>: Ill'\\ food, fibt.•r, .1nd energy resourct•s; 
agricullur,llt•twrgy use; n.11ur.1l resourct•s const•rv.11ion and m.magc-
menl; hun1.1n health .1nd wt•lfcHt', human nutrition; and internc1lion.11 
.1gricullur.11 development. Expanded special research and e>.lension 
programs in solar energy, smal l farms tt•t'hnology, and hum.Jn 
nutrit ion W('re a lso included in c~mendmcnls. Clearly, Congrt·~s was 
not prc:pMl'd lo return t•nlirl'iy the setting of agricullur.1l ~cit•nce 
priorities to the traditronal USDA-slate l,llld-granl univcr'>thc~ 
establishment. 
Orville G. Bentley. former director of 
the North Dakota and tho 1111nois 
Stations, became the USDA's first 
Assrstant Secretary of Sc1once and 
Educallon 1n 1982. (USDA photo) 
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Assistant Secretary of Science and 
Education Named 
The revisions in Title XIV were welcomed by the state agricultural 
experiment stations and reorganizations in the Department of Agricul-
ture agencies concerned with agricultural science were equally 
promising. Spokesmen for the experiment stations had for many 
years urged Congress to compel the USDA to create an assistant 
secretary-level position to concentrate entirely on science and educa-
tion activities. The lawmakers had been on the verge of complying in 
the original 1977 Title XIV but had relented when the executive 
branch took issue with the idea of letting Congress mandate the titles 
of its departmental officers through legislation. In 1981, a compro-
mise was agreed upon: the amended Title XIV authorized the naming 
of an additional assistant secretary to carry out its provisions and the 
USDA retained the right to enumerate the exact duties of the 
position. 
In the fall of 1982, new Secretary of Agriculture John R. Block 
selected Orville G. Bentley as the Department's first Assistant Secre-
tary of Science and Education. Dr. Bentley was a popular choice 
among the station directors because of his impeccable scientific 
credentials in biochemistry and his long experience in state experi-
ment station administration. Having served over the preceding 
quarter-century as dean of agriculture in the land-grant universities 
of North Dakota, then Illinois, and as co-chairman of the Agricultural 
Research Policy Advisory Committee in the mid-1970s, he was 
intimately familiar with the unique role of the state experiment 
stations and skilled in the task of articulating that role in national 
counsels. With this background, Bentley was admirably suited to the 
position that the experiment stations hoped would elevate their 
visibility in budget preparation sessions within the Ronald Reagan 
administration and more knowledgeably defend their programs in 
hearings before Congress. 6 
Even before an Assistant Secretary of Science and Education was 
appointed, the "shotgun marriage" of USDA agencies that were 
placed under him was dissolved. In June of 1981, the Cooperative 
State Research Service, Agricultural Research Service, Extension 
Service, and National Agricultural Library reassumed their former 
titles and independent statuses. Walter Thomas continued as head of 
CSRS, serving as Administrator until he resigned because of failing 
health in 1983. His successor was the energetic former director of the 
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Colorado station .1nd ,, past chairman of l'SCOI~ john Patrick Jord;m. 
Under hi~ stt•ward~h ip, CSRS emb.uked on the arduous tasks of 
restoring intra·,l);L'ncy morale and st.ltt• ~tation confidence in the 
wake of the Sl:i\ in tcrrt•gnum. 
CSRS Acts to Restore Confidence 
To .Kcomphsh thL'Sl' purposes, th1• ·l);l'm·y .,et about rdanang th 
sp,•cafic goab ,md nvt•r,lll mtssion. The pnKl''>S was begun soon .tflL•r 
the Science .111d l.dtll"•lhon Admini.,tr.lttnn w,ls dismantled when ,, 
p.mt• l of nint• rt•prt•st•n t.ltives of stiltt• t•xpNtffit' r1t st,1 tions, schonb of 
w tt•rinary medidm•, IH90 colleges, ,111d non-l.1nd gran t ins titution~ 
w.1s invited by thL• .tgL'tKV in early 19H2 to revit•w the role of CSRS in 
the public agrinalturdl n•st•.uch systL'm. Insisting that the •lf\l'l1lY 
mu'>t be more th.111 ,, btlokkt•t•ping offin· through which feder,1l funds 
flow,•d, the grnup rt•wmmendcd that CSRS tx· gaven the ,ldmmistr.l-
tive .1uthority .Hld pmf,•ssional supp11rt 11l'll'ss.uv to enhance th 
poo,llion a., "tht• wnm•ttmg hnk bt'IWL't'n thL•jresearchJ efforts of tlw 
st.1tes .111d thosl' of tlw federal governnwnt.'' 7 
'I he appointnwnt of ,, sympathetic Assist,lnt Secretary .md tht• 
res tora tion of autonomy e leva ted the s t.ltus of CSRS in the t•yes of the 
sta tions, but,, 19H2 rt•ductions-in-forn· ordt•r .md subsequent person 
nl'l ceilings limitt•d rts .1bil ity to expand it>. rt•viL•w functions. Forn•d to 
John P. Jordan, admrnaslrator of tho 
Cooperatrvo State Research Sorvrco 
srnco t 963, had prevrously been 
drrector of the Colorado Slatron 
(USDA photo) 
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operate in reduced circumstances, Administrator Jordan concentrated 
on building an atmosphere of collegia.lity among his scientific staff 
and improving the agency's credibility in the agricultural research 
community. Professionals in CSRS were encouraged to view them-
selves as a "faculty" with special expertise in promoting research 
excellence at the state stations. 
With the opportunity for increased numbers of on-site program 
reviews constrained by financial and staff considerations, Jordan 
continued his predecessors' emphasis on quality rather than quantity. 
While reviews still were unofficially scheduled to be performed for 
each station program once every five years, routine evaluations were 
discouraged in favor of ones that would coincide with station 
self-studies and major changes in program staffs. Scientists outside 
the agency increasingly were relied upon to serve as peer reviewers 
on CSRS-led visiting teams in a continuing effort to place the best 
talent in the scientific community at the disposal of each state 
experiment station. 
Toward the same end of improving the quality of research 
undertaken in the system, CSRS began to more closely scrutinize the 
investigations carried out under authority of the non-competitive 
portion of Special Grants. The majority of funds in this category went 
to strengthen nationally coordinated activities like the Integrated Pest 
Management program, but the handful that originated from individu-
al congressmen responding to the entreaties of powerful producer 
groups within their districts often could make no such claim. Al-
though willing to concede the inevitability of such programs as a 
trade-off for continued congressional support for the entire system, 
CSRS with the backing of the state stations insisted on rigorous 
evaluations of the scientific merit of these projects and sought ways 
to broaden their coverage to at least a regional scope. 8 
To build the agency's administrative procedures upon a firm 
philosophical base, Administrator Jordan enlisted the CSRS faculty in 
developing a unified "Strategic Plan" to guide its activities into the 
future. Over the course of 1985 and 1986, CSRS scientists met in a 
series of staff meetings to articulate an organizational mission and 
goals and to develop an intra-agency system to continuously address 
identified objectives. The resulting mission statement recognized the 
broad responsibility of CSRS "to advance science and technology in 
support of agriculture, forestry, people and communities: in partner-
ship with the state agricultural experiment station system, colleges, 
universities and other research organizations, and in concert with the 
Secretary of Agriculture and the intent of Congress." 
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To fulfill the mission, three goals were identified: obtaining 
federal resources for the acquisition of new knowledge, promoting 
excellence in the research system, and improving cooperation be-
tween the various research partners. To insure the agency's respon-
siveness to issues related to these goals, CSRS professionals were to 
serve voluntarily on standing committees concerned with resource 
acquisition, partner relationships, information services, research 
management, new dimensions in science, and quality assurance. A 
seventh panel made up of the chairmen of the other committees 
would coordinate planning among them. 
Consistent wi~h the philosophy of Assistant Secretary Bentley and 
Administrator Jordan in both its statement of mission and structure 
for implementation, the 1986 Strategic Plan was a significant depar-
ture from the immediate past. As recently as 1982, a CSRS mission 
statement had emphasized the agency's role as the representative of 
the Secretary of Agriculture rather than as the servant of science and 
the SEA management plan of the late 1970s had hardly been 
conducive to the participatory decision-making processes embodied 
in the scientist-controlled committee system introduced in the new 
Strategic Plan. Like the state agricultural experiment stations with 
which it so closely worked, the Cooperative State Research Service 
was determined to reassert its role in the public agricultural research 
partnership. 9 
Accountability Demands Continue 
The agency was wise in describing its mission in terms of its 
commitment to agricultural science rather than on the narrower basis 
of serving the USDA and state stations because national policymakers 
continued their efforts to open the system to new interests. The 
Reagan administration's Office of Science and Technology Policy (OSTP) favored competitive grants for fundamental investigations as 
the primary target for increased support of agricultural research, a 
position endorsed by a blue-ribbon conference of science adminis-
trators impaneled by the OSTP and the Rockefeller Foundation in the· 
summer of 1982. The Winrock Conference findings, further echoing 
the conclusions of the Pound Report of a decade earlier, questioned 
the efficacy of traditional formula funding and planning mechanisms 
to address national priorities. Despite the reaffirmation of the histori-
cal partnership evidenced in the language of the amended version of 
Title XIV, some members of Congress shared the skepticism, partie-
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ularly after the lawmakers' own Office of Technology Assessment 
came to similar conclusions after a 1981 study. 10 
On two occasions in the early 1980s, Congress moved to express 
its continuing concern for expanding research directions and opportu-
nities through new legislation. Convinced that investigations into 
non-chemical farming systems had not increased to the degree called 
for in either version of Title XIV, twenty-two House members 
sponsored an organic farming support bill in 1982. The proposal 
would have financed for five years a system of regional centers for 
research and extension efforts in organic agriculture in association 
with land-grant universities. Ultimately accepting the agricultural 
research establishment's contention that farming could not be divid-
ed into categories of conventional versus organic and that its existing 
programs could furnish the desired information through regular 
channels, Congress did not pass the measure. 11 
Congressional proponents of a bill to reserve a portion of federal 
research appropriations for small private firms was more successful. 
The Small Business Innovation Development Act of 1982 set aside 
annually an increasing fraction (0.2 percent in 1983, rising to 1.25 
pen:ent in 1986 and thereafter) of all federal funds to stimulate 
innovative technological research in the private sector, particularly by 
"small and disadvantaged firms." The set-aside applied to funds 
administered through CSRS, earmarking money for projects that 
ranged from six months to two years in areas already addressed by 
public institutions: air, water, and soil; plant and animal production 
and protection; food science and nutrition; forestry and related 
resources; and rural and community development. 12 
Title XIV Amendments of 1985 
Revive Productivity 
Responding to the growing perception that the rate of commodity-
yield gains was stagnating and that the core of knowledge upon 
which future increases depended was eroding, 13 Congress had identi-
fied productivity enhancement as a priority concern in the amended 
Title XIV of 1981. When that title came up for renewal as part of the 
1985 general farm bill, this traditional program emphasis received 
even greater attention. Indicative of the renewed interest in assisting 
agriculture in providing plentiful domestic supplies of comestibles 
was the official designation given the new farm bill: The Food 
Security Act of 1985. 
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Included among the amendments related to the support of science 
and education, a major new subtitle was appended to promote 
research to enhance agricultural productivity while conserving natu-
ral resources. Research under the new sections was to be integrated 
with extension efforts in a program that employed operating farms in 
field experiments of between five- and fifteen-years duration. Special 
emphasis was placed upon projects involving "legume-crop rotation, 
the use of green manure, animal manures, lind municipal wastes 
. . . , and biological methods of weed, disease, and insect control," 
reflecting the continuing attractiveness of organic farming practices 
to lawmakers. 14 
Hesitant to authorize new spending programs in an era of 
burgeoning budget deficits, Congress legislated no specific amounts 
to fund the productivity enhancement program. Consistent with this 
action, authorizations for specific program thrusts embodied in the 
1977 and 1981 versions of the National Agricultural Research, Extension, 
and Teaching Policy Act remained level when the animal health, 
aquaculture, and rangeland research grants were extended through 
1990. The alcohol fuels program was shifted to support from Competi-
tive Grants. 
· Hatch formula funds were slated for increases but at a miserly rate 
of less than 4 percent annually, with $270,000,000 authorized for 1986 
and $310,000,000 for 1990. Only Competitive Grants were to receive 
substantially increased funds when the approved annual ceiling jumped from $50,000,000 in 1985 to $70,000,000 in 1986 and subse-
quent years. 
Much of the support for the competitively awarded grants pro-
gram derived from congressional interest in the potentials of 
biotechnology, a collection of techniques to manipulate the genetic 
material of living organisms at the cellular or molecular level. Since 
1972, when a group of Stanford University researchers successfully 
implanted the gene of one organism into another, biological engineer-
ing through DNA recombination had seized the imagination of a 
growing number of scientists who saw enormous possibilities. The 
interest was. especially acute in agriculture where the limits of 
significant productivity advances were generally accepted as having 
been reached by traditional methods of plant and animal breeding 
and chemical and mechanical technologies. The promise of superior 
plant strains that could fix their own nitrogen, resist disease, and 
overcome adverse growing conditions, for example, was attractive to 
producers and consumers alike since fewer costly, environmentally 
damaging inputs would be needed to produce more abundant crops. 
Presented in this way, the opportunities inherent in molecular genet-
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ics research were irresistible to lawmakers concerned with encourag-
ing new technology in the public interest. 15 
While the addition of $20,000,000 in annually authorized funds 
for Competitive Grants implicitly promoted investigations to develop 
biotechnological expertise in the public research sector, other amend-
ments to Title XIV in 1985 illustrated fears among congressmen over 
the ramifications of the anticipated revolution on the ecology and the 
structure of agriculture. Reflecting concerns over the accidental 
release of laboratory-engineered life forms into the environment, 
Congress appended to the section on "major needs and challenges" a 
call for the better coordination of biotechnology regulations at the 
federal level, including the standardization of risk assessment 
procedures. 
Another new section directed the Secretary of Agriculture to give 
special attention to "the unique problems of small- and medium-
sized farms in gaining information" about biotechnological break-
throughs. Clearly, the legislators' enthusiasm for the new technology 
was tempered by the realization that the uncontrolled application of 
these techniques could greatly accelerate the trend toward farm 
consolidation. 
To many observers in and out of Congress in the first half of the 
1980s, the family farm seemed on the verge of extinction because of 
unfavorable economic conditions engendered, at least in part, by the 
farmers' very success in producing an abundance of food and fiber. 
Mounting surpluses of many staples depressed prices received by 
farmers while international markets, which had expanded rapidly 
enough in the 1970s to bring unaccustomed prosperity to the farm 
sector, stagnated in the next decade. 
The Food Security Act of 1985 was framed in the midst of this 
latest farm crisis and its provisions, including many of those relating 
to science and education, sought to save the family farm by restoring 
the competitive advantage of the American farmer in domestic and 
world markets. Thus, not only was biotechnology research to be 
conducted in light of its applicability to small- and medium-sized 
farms, so were all other federally subsidized investigations, accord-
ing to another section of the amended Title XIV. Furthermore, 
Congress "encouraged" the Secretary of Agriculture to name "at least 
one State cooperating institution" to pursue inter-disciplinary re-
search into the effects of socioeconomic and technological develop-
ments on the structure of agriculture. Research to develop the 
commercial potential of specialty crops which could supplement or 
substitute for traditional money crops for which demand had fallen 
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was ordered in another amendment. 
Ironically, eight years after the original National Agricultural 
Research, Extension, and Teaching Policy Act had dropped the 20 
percent marketing requirement in the use of formula funds, the 
newest version of the Act directed the Secretary to make available a 
minimum of $10,000,000 annually to research institutions to develop 
quality-enhancing post-harvest technology to expand agricultural 
markets. Yet another provision mandated grants to establish Interna-
tional Trade Development Centers at land-grant universities that had 
valuable expertise and a wiUingness to match federal dollars. 
Topicality aside, the National Agricultural Research, Extension, 
and Teaching Policy Act Amendments of 1985 made only a few 
changes in the legislation that governed relations in the public 
agricultural research partnership. The USDA, for the first time, was 
allowed to award money on a competitive basis to state experiment 
stations to build and upgrade research facilities. Previously, USDA 
facilities funds had gone to ARS to build and operate such labora-
tories on its own, resulting in a surfeit of congressionally mandated 
installations which often could not be adequately staffed. 16 
Advisory Boards Strengthened 
Additionally, the membership of the Joint Council on Food and 
Agricultural Sciences was altered to include a representative for food 
technologists on the board. The change indicated the revived interest 
in Congress for research promoting product quality improvement to 
stimulate market acceptance of agricultural commodities. Both the 
Joint Council and the National Agricultural Research and Extension 
Users Advisory Board were rechartered through 1990. The signifi-
cance of the 1985 version of Title XIV, however, lay not in these minor 
procedural adjustments but rather in its illustration of the continuing 
desire of Congress to shape the research agenda. 
The two national advisory boards on research, extension, and 
teaching directions remained as the congressionally mandated fo-
rums for the consolidation of opinion on priorities. After its rather 
troubled start, the Joint Council had developed an increasingly 
effective structure for building a consensus on future directions for 
science and education activities, especially after the 1981 amend-
ments to Title XIV prompted it to abandon attempts to impose an 
overly complex hierarchical structure upon existing regional planning 
relationships. The three national committees for research, extension, 
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and teaching were retained thereafter, but the four regions were left 
to themselves in fashioning more local priority setting arrangements. 
With this concession to regional variation, the Joint Council was 
better able to gain the trust of the state stations while Assistant 
Secretary Bentley could more fully involve the federal component. 
The Users Advisory Board was similarly successful in overcoming 
the initial suspicions among station directors that it was anti-agriculture. 
According to participating USDA delegates on the committee, even 
its· first report "amazed almost everyone in its relevance and degree 
of consensus." That report had been compiled following a series of 
hearings held across the country to sample public opinion. Subse-
quent activities involved advocates and critics of the agricultural 
establishment in meetings to hammer out objectives. In most every 
case, the resulting recommendations mirrored those of the Joint 
Council. 
Together, the national advisory panels went far toward the goal of 
providing national policymakers with an agenda arrived at by a 
consensus of public institutions, private industry, and consumers and 
expressed in understandable terms of problems and opportunities. 
With so much time and energy expended in the annual process of 
presenting a united front, participants in the planning efforts were 
understandably discouraged when prevailing economic conditions 
prevented substantial increases in financial support. 17 
ESCOP Planning and Program Initiatives 
Frustrated by the Joint Council's inability to transla te its efforts 
into more dollars and desiring to put forward the distinctiveness of 
the state experiment stations in the agricultural research system, 
ESCOP launched its own Research Planning Subcommittee in 1984. 
While the National Agricultural Research Committee functioned as 
an auxiliary to the Joint Council, consolidating and forwarding 
research priorities to that body, station directors felt that their 
recommendations lost their state and regional focus in the process. 
By the time those priority suggestions emerged from Joint Council 
deliberations, they were further diluted. The new subcommittee, 
comprised of the Directors-At-Large and two other representatives 
from each of the regions, would seek to supplement in more detail 
the information provided to the Joint Council in an effort to maintain 
a higher profile for the stations' programs. 
To encourage the better coordination of the activities of the 
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various planning agencies, ESCOP at the same time declared its 
intention to designate the same individuals as state station representa-
tives to the four Regional Research Committees, two Regional Research, 
Extension, and Teaching Councils, the National Agricultural Research 
Committee, and the Joint Council. Under this arrangement, not only 
would fewer resources be diverted to the time consuming planning 
processes, but the state stations could better advance a consistent 
position on research needs and opportunities. 18 
In addition to making these adjustments to participate more 
effectively in planning, ESCOP intensified its activities designed to 
stress the relevance of state agricultural experiment station programs 
to public policy. In 1984, a year-old ad hoc Special Initiatives Subcom-
mittee was made permanent and given the task of identifying new 
problem areas and recommending ways that these might be ad-
dressed through research. Emphasizing emerging issues not as 
problems but as opportunities, the subcommittee sponsored reports 
on international and domestic marketing, computer applications in 
agriculture, ground water quality, and remote sensing technology. 
More ambitious than these single-issue white papers was a series 
of reports, authored by groups of cooperating station and CSRS 
administrators, on the current status and future direction of the state 
agricultural experiment station system. The first of these, Research 
1984, described institutional arrangements, the place of scientific 
investigation in the context of societal needs, and planning processes 
used to identify priorities. A second joint publication, entitled Research 
Perspectives, collected the proceedings of a four-day symposium held 
in Washington, D.C. in 1985. There, representatives of state stations, 
the USDA, the Executive Office, Congress, and industry presented 
and discussed papers on institutional relationships, research implica-
tions of emerging trends, and new research opportunities. 
This last topic was the subject of a subsequent workshop in 
Atlanta, Georgia, held in the summer of 1985 that resulted in a report 
released as Research Initiatives in the next year. Fifty-two scientists and 
administrators from the public research system reached consensus on 
twenty-one major new high priority initiatives and ninety-nine specif-
ic objectives defined as steps to achieve the initiatives. Furthermore, 
the workshop participants estimated the amount of resou.rces that 
would be required to undertake the initiatives, assigning levels of 
support to each area based on a projected 20 percent increase in funds 
· over the next five years. While the workshop came up with many of 
the same priorities identified in earlier exercises of this kind, it was 
novel in applying more systematic assessment strategies and in 
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,llttlching a realistic price tag to ih rt.>wmmendations. Although tht• 
report did not specify what funding mech,mi~ms ,hould be t.lppt.>d to 
sub~idi.re the new initiatives, tlw p.1neli.,t.,• st.1tcd assumption tl1<1t 
one-half of the start-up costs would be furnished from state sourct.>s 
implit.>d that increases should coml' through formula funding. 
The sponsors of the Atlanta wnferencc certainly believed th.lt 
base programs of the s tations werl' c.1p.1blc of shifting resources into 
the new priority areas. The fact that they historically had successfully 
dont• so was the subject of a fourth studv commissioned by ESCOP 
and CSRS in 1986 to highlight the dyn.lmbm of tht• system in 
fl'::.ponding to changing need::. ilnd opportunities of the p.lst. 1'' 
Inter-regional projects, funded through .1 combination of tht• 
regttmal research portion of I latch doll<~rs .md annual Speci.ll Gr.mh, 
contmul•d as the primary method of coopt•r.llt\'ely addressing r1<1tion 
.11 intltaltvcs. E\•aluation and planntng pmJl'Cb at the statt• st,lltons 
conltnul•d to revolve around IR-6, whilt• IR-4 provided a focus for 
pesticide (and, beginning in 191l2, .Ultm.ll drug) related researd1 
,1ctivities. 
As part of the latter project, statt• .lgricultur,\1 experiment st,ltions 
contributed members to a NatiorMI lntq~rated Pest Managt•mt·nt 
Coordinating Committee cst,lblisht•d in 1982 to identify progr.lln 
thrusts in this Mea. During the Sdllll' pt•riod, pesticide asse~smcnt 
efforts were strengthened when the Indiana station Jt Purdut• 
John D. Axtell, a crop SCientist at the 
lnd1ana Statoon. developed hogh-tySlne 
gram sorghum through blochemocal 
genetiCS, 1mprov1ng the nutntoonal 
value and dogesllbthty of th1s human 
food and livestock-fodder crop. paniC· 
ularty tmponant '" lesser developed 
countnes (Indiana A.E.S. photo) 
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University contracted through CSRS to develop and maintain a 
standard database acceptable to industry, scientists, and regulators 
concerned with the effects of pesticides. 
A North Central Region project initiated in 1977 provided the 
model for another national cooperative project related to environmen-
tal deterioration. Designated as IR-7 in 1982, the expanded project 
involved the state stations, the Environmental Protection Agency, the 
Forest Service, and the Bureau of Land Management in a National 
Atmospheric Deposition Program Monitoring Network to measure 
and assess the consequences of acid precipitation on agricultural 
productivity and the general ecology. The Colorado State University 
experiment station coordinated the state stations' activities under 
IR-7.20 
Biotechnology Initiatives 
While inter-regional projects were an effective method for ap-
proaching some of the more pressing issues confronting agriculture, 
regional research funds, even with supplementary Special Grants, 
were not sufficient to launch the kind of effort envisioned in 
biotechnology. Many of the state agricultural experiment stations had 
been involved in fundamental genetic investigations related to that 
broad field for many years but, in general, their efforts lagged behind 
those of private industry which foresaw enormous profit potential in 
the application of the new technologies. Sensitive to reviving charges 
that their public programs served private commercial interests, the 
state stations were initially reluctant to commit substantial resources 
to the exploitation of biotechnological techniques. Threatened by the 
loss of many of the institutions' leading scientists to biotechnology 
firms and realizing that their full participation in the emerging field 
was necessary if the public interest was to be served, the stations 
began a concerted effort in the 1980s to infuse new support into their 
basic biology programs. 
Frustrated by the outcome of previous attempts to gamer substan-
tial funding for new programs through traditional appropriation 
channels, a group of influential state directors pushed a biotechnolo-
gy initiative as a separate budget item beginning in 1981. ESCOP, 
NASULGC, and Assistant Secretary Bentley threw their support 
behind the measure over the following two years. The united force of 
their argument convinced Congress to add an additional $20,000,000 
in the Competitive Grants category expressly for biotechnology in the 
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1985 fiscal year. Although that sum was far short of the $70,000,000 
proposed by the station directors, it was a significant victory for them 
given the prevailing economic and political climate. The space given 
biotechnology in the language of the 1985 amendments to Title XIV 
seemed to ensure that the support in Congress would continue.21 
In successfully promoting the biotechnology initiative, the state 
experiment stations stressed their potential as contributors to the 
regulatory development process. Since the earliest advances in recom-
binant DNA investigations had occurred in medicine, the National 
Institutes of Health emerged in the 1970s as the federal leader in the 
development of control regulations, but as the techniques of genetic 
manipulation spread to other disciplines, the Environmental Protec-
tion Agency, the Food and Drug Administration, and the USDA all 
began to confront fears that undesirable mutant organisms might be 
released into the environment, find a niche, and adversely affect the 
ecology. 
To address these issues on a broad front, the state experiment 
stations in 1984 proposed through the NASULGC Division of Agricul-
ture that a National Biological Impact Assessment Board of federal, 
state, and private sector experts be created to construct guidelines for 
the development and release of recombinant DNA organisms. Citing 
the state stations' proven ability in monitoring new plant cultivar 
releases over many decades and their more recent efforts in pesticide 
impact assessment, the proposal suggested that the existing station 
system offered a ready-made structure for compiling the kinds of 
data necessary to regulate biotechnology as it moved beyond the 
laboratory stage. With nearly every station engaged in some aspect of 
biotechnological investigation by the mid-1980s, they were rapidly 
developing the special competence that was needed as well. 
Public alarm over the proposed release of genetically engineered 
organisms into the environment prompted the formation of a Biologi-
cal Sciences Coordinating Committee on the national level in 1986 
with the various federal agencies retaining the power to detail 
regulatory procedures in their areas of oversight. As the Department 
of Agriculture set to the task of refining its own role, the state 
agricultural experiment stations stood ready to contribute their consid-
erable expertise.22 
The funding of the biotechnology initiative through Competitive 
Grants had the strong backing of the state experiment stations 
because of their need for core support for this expensive field of 
research. The furor that had arisen over the implementation of the 
first Competitive Grants program was avoided when the President 
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proposed and Congress passed modest increases in traditional formu-
la funds to accompany the expanded grant allocations. 
Funding Trends 
Between 1981 and 1986, Hatch appropriations rose from 
$128,615,000, to $155,545,000, an increase of ,21 percent. Nearly 
one-half of the five-year gain came in the 1982 fiscal year, fueling 
hopes among the station directors that the confidence in the public 
research partnership expressed in Title XIV amendments of 1981 was 
to be backed by expanded financial support in the category of federal 
discretionary funds to the states. Another increase of nearly 6 percent 
followed for 1983, but thereafter the rate of increase slowed to less 
than 3 percent for each of the two following years. 
Then, for 1986, the amount of Hatch formula disbursements was 
actually decreased for the first time in the one hundred-year history 
of the Hatch Act. While the 0.6 percent decline in Hatch dollars was 
less than that for either Special Grants or Competitive Grants (which 
fell by 10.6 percent and 3.8 percent, respectively), the Hatch propor-
tion of CSRS-administered funds had dwindled to 53 percent in 1986, 
down from 64 percent just five years earlier. Despite the state 
experiment stations' success in amending the National Agricultural 
Research, Extension, and Teaching Policy Act to reaffirm their tradi-
tional importance, the trend toward making them compete with the 
rest of the scientific community for additional federal dollars contin-
ued unabated. 23 
Competitive Grants, which rose from $16,000,000 in 1981 to 
$44,233,000 in 1986 (plus $6,799,000 for competitive forestry research), 
made up an increasing portion of funds which flowed through the 
USDA. In 1981, they equaled 8 percent of CSRS-managed dollars and 
in 1986, amounted to 15 percent of the total. 
Special Grants, many of which were awarded competitively as 
well, increased from 517,076,000 to $28,632,000 between 1981 and 
1986. By the la~er year, Special Grants comprised 10 percent of the 
money available through CSRS compared to 8.5 percent five years 
earlier. 
Other specifically mandated research categories, taken together, 
remained essentially level. Animal Health and Disease grants fell 
slightly from $6,500,000 in 1981 to $5,964,000 in 1986. Alcohol Fuels 
Disbursements ($500,000 in 1981) were moved to Competitive Grants 
in 1985, the same year that an equal amount was first appropriated 
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for the Rangeland Research Grants program. Only Native Latex 
allocations rose significantly, going from $500,000 in 1981 to $702,000 
in 1982 and each of the following years. 24 
Annual sums available for research at the agricultural experiment 
stations from non-federal sources throughout the period continued to 
be about three times greater than those passing through the CSRS 
allocations channel. State appropriations, as before, made up the vast 
majority of these funds, with sales, industry grants, and private 
donations adding up to less than 25 percent of the total non-federal 
money. Generally, state-legislated subsidies continued to come to the 
stations in annual lump sums for allocation according to opportuni-
ties as perceived by the individual directors. Yet, paralleling trends at 
the national level, the degree of support from state lawmakers likely 
was to be tied closely to the economic health of the state and the 
station director increasingly was obliged to consult a broader set of 
advisors in distributing research dollars. 25 
Stations Enhance Coordination and Cooperation 
As the subject matter of research programs continued to broaden 
and sources of funding became more diverse, directors often found 
themselves less able to personally set agendas for their experiment 
stations. Demands and opportunities for new thrusts contended with 
the need to maintain and expand traditional investigations while the 
directors' available methods for influencing directions came to reside 
more and more in the power to employ faculty. Academic and, often, 
extension considerations affected the latitude of the directors' authori-
ty even in this area, so that administrative mechanisms for achieving 
consensus grew in importance. 
The trend was not new. Vice presidents with oversight responsibili-
ties for research all across campus, including that in agriculture, were 
an increasingly common feature of university administrations in the 
1960s and '70s. Station councils of academic and research deparhnent 
heads in the colleges of agriculture often had existed for many years, 
broadening their memberships in the more recent past to include 
biological and physical science representatives outside the station 
who were eligible for agriculture-related grants. Citizen advisory 
groups of producers, processors, and consumers also were more 
prevalent, offering a wider source of opinion in shaping program 
directions. 
As state legislators, like national lawmakers, more carefully scruti-
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nized their own support for agricultural investigations, the state 
experiment stations had to call on all of these planning resources to 
evidence their current relevance and project their future value in 
addressing the economic and social issues revolving around agriculture. 
Between 1982 and 1985 alone, these efforts resulted in the publication 
of long-range plans for agricultural research (often including exten-
sion and teaching priorities) by at least fourteen state agricultural 
experiment stations. 26 
Centers of Excellence 
These special priority identifying activities, along with less formal 
but similar activities carried out at many other stations, illustrated the 
dynamic response of the system to emerging problems in the ever 
widening fields of agricultural science. So, too, did new administra-
tive arrangements designed to better exploit research opportunities. 
Unique geoclimatic and socioeconomic conditions had long prompted 
individual stations to devote special attention to commodities of 
overriding importance to area farmers, a development that, on the 
intra-state level, hastened the creation of outlying branches concen-
trating on specific types of farm enterprises. 
As overall funding trends in the 1970s and '80s showed a 
proportionate decline in discretionary money for general programs 
and a corresponding rise in grant dollars for specific areas, many 
stations moved toward a "centers of excellence" approach to research 
on a regional and national plane. While station directors doubtless 
would have preferred to advance each of their programs at an equally 
rapid pace to retain the backing of all segments of their traditional 
clientele while garnering the support of new constituencies, the 
competition for available dollars was becoming too intense to afford 
the luxury. Often their only recourse was to maintain core programs 
with formula and state appropriations while aggressively pursuing 
federal agency, foundation, and industry grants to build the facilities 
and professional staffs necessary to excel in specific areas. 
Sometimes this meant cooperating informally with neighboring 
state stations to divide responsibilities for regional concerns accord-
ing to traditional strengths. Washington's station, for example, 
phased out its sheep research program to concentrate more on swine 
while Idaho's station did the reverse. New York's and Pennsylvania's 
stations briefly agreed to have the former assume regional leadership 
for grape investigations, but the arrangement dissolved when Penn-
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sylvania grape growers successfully pushed for new state funds 
earmarked for viticulture research at their own experiment station. 
Political considerations throughout the system limited the more 
widespread adoption of trade-off agreements between stations that 
might have cooperated to use research money more effectively. More 
usual were individual stations operating as de facto centers of 
excellence in particular commodity areas, as North Carolina did in 
tobacco, Louisiana did in sugar cane, and Georgia did in poultry for 
the Southern Region. 27 
Beginning in the rnid-1970s, an increasing number of stations 
formally established inter-disciplinary departments and institutes to 
coordinate work in fields linked not so much by commodity as by 
problem area or experimental method. In the decade after 1975, for 
example, the New Jersey station at Rutgers added departments of 
mosquito control research and of radiation science, and a center for 
urban food marketing investigations. The Idaho station created a 
Post Harvest Institute for Perishibles. 
The Michigan station established a center for pesticide research 
and New York's Geneva experiment station added an integrated pest 
management department. The Indiana station housed a Laboratory 
for Applications of Remote Sensing and the Arizona station began 
one for computer applications in agriculture. 
The Nebraska experiment station sponsored a center for meteorol-
ogy and climate studies. The Oregon station became the site for a 
Nitrogen Fixation Laboratory while the California station helped 
found a Plant Gene Expression Center. 
By 1985, the Maryland-Eastern Shore, Nebraska, and Virginia 
experiment stations had joined the Florida, Michigan, and West 
Virginia stations in including institutes for international development 
within their formal administrative structures. Virtually all of these 
new departments concerned with relatively new areas of agricultural 
investigation were founded to promote trans-campus cooperation 
between scientists in research programs that transcended traditional 
subject-matter lines. 28 
The Mission Remains 
The search for better ways to organize administration within the 
state agricultural experiment stations to stimulate the more effective 
pursuit of knowledge continued as the system approached the end of 
its first century of service to agriculture. Realizing that the days of 
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unquestioned budget authority and unilateral agenda setting were 
long past, each station incorporated an ever broader range of research 
concerns and a wider array of scientific talent to fulfill its mission of 
discovering the knowledge necessary for the abundant production of 
food and fiber while protecting and enhancing natural and human 
resources. Although efforts in these directions had never stopped at 
the individual state stations during the late 1970s, they often were 
carried out in an atmosphere of suspicion toward their traditional 
partners in the USDA. Legislation and departmental reorganizations 
at the national level during the 1980s did much to restore the 
participants' confidence in the system as a whole, allowing them to 
approach continuing challenges with renewed dedication. 
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CHAPTER VIII 
Legacy from the Past . . . Promises 
for the Future 
Noteworthy agricultural research has accrued in the United States 
over the past century in increasing amounts, intensity, quality, and 
sophistication. The continuing momentum of investigations dedicat-
ed to agricultural situations deserves attention beyond that given in 
the strictly chronological approach followed in the foregoing chapters. 1 
Science Wedded to Opportunity 
While the structure of the experiment station system proved an 
effective method of harnessing the disparate activities of researchers 
to the goal of economic development in agriculture, the interests and 
skills of individual scientists determined the specific thrusts of 
investigations. Agricultural research has advanced through efforts of 
many scientists who transformed their inspirations into useful 
outcomes. The first successful prototypes of agricultural experiment 
stations were conceived and given life by scientists who understood 
that an array of disciplinary expertise with supporting personnel, 
facilities, and equipment was necessary for conversion of ideas into 
knowledge useful to agriculture. Subsequently, directors of state 
agricultural experiment stations built their institutions around well-
trained scientists who could identify intersections between their 
varied disciplinary capabilities and research interests and important 
opportunities and needs in agriculture. As agriculture itself became 
more complex, willingness to cooperate with scientists from other 
departments and disciplines became a major adjunct to research 
potential in selecting new research recruits. Coincidently, the disci-
plinary mix of scientists widened as more kinds of disciplinary 
expertise were required. Thus, the capabilities of understanding and 
addressing agricultural questions deepened and became more 
sophisticated. Cross-disciplinary synergisms became inspirational as 
well as operational forces along with ideas from individual scientists 
stimulated by interactions ·with their peers. 
As integral components of the state land-grant institutions whose 
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mission was to produce and apply new knowledge to the p roblems of. 
society, the state agricultu ra l experiment sta tions connected the 
capabilities of scientists with opportunities in agriculture in the 
immensely varied geoclimatic regions of the nation . The decentral-
ized nature of the system gave each sta te and region the capacity to 
address the site-specific needs of farming, lending scientific research 
in the stations a mission orientation w he ther basic, applied, or 
developmental. 
Located near to the agricul tural p roblems they were address ing, 
station scientists used feed back information to improvt• the useful-
ness of their investigations. When applied and development<~! re-
search fa iled to solve complex problems of immediate interest to 
farmers, investigators naturally delved deeper into fundamental 
areas. However pragmatic their purpose, many scientists e mbarked 
upon basic research which yielded new information of potential 
value in answering questions often unrelated to the o rigina l problem 
under study. Both agriculture a nd science advanced in the process. 
Research-genera ted advances in agriculture depended on a num-
ber of precursor events and discoveries, many intended on ly to 
advance a scientific discipl ine. Individual scientists made connections 
between selected ad vances to bring their ideas to fruition. A National 
Science Foundation-sponsored study of te n major innova tions and 
inventions, including hybrid corn and the "Green Revolution" wheats, 
Carl B. Huffaker, California Station 
entomologist. contnbuted fundamental 
knowledge on host-parasite inter-
action systems and applied his find-
ings to biological control of Klamath 
weed and a variety of insect and mite 
pests. (University of California, 
Berkeley photo) 
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tllu~trated the tmport.mn• of indtndual '><.Wnlihc creativtly dnd ,1 
nmstantly renewt•d b.1w of knowk•dgt• 1n llw dt~wvery proce~s. Of 
the twenty-one fadors idt•ntificd as es~t·n l i.lllo successful innov.1tion, 
the invest igator< recognition of scientific opportunity and net•d and 
their persbtenct• in tlw lace of obstacks nmsislt•nt ly r.1nked high. For 
t'o1Ch innovation, lht• ol\'l'r,lge time bl'lwt•t•n fir~t conception .111d fin,ll 
rt'olli~:<llion was m•.1rly two decades wtlh .111 .werage of fiftv-thrt'l' 
supporting dJscon•ril's bdorl' and ,lflt•r tlw hr-.1 nmception 
Crt•ative, -.ktlkd. fWrstslenl re~e.Jrch th.llt•xpiOited ol vital (Ofl' of 
sut•ntifit knowk·dgt• 1\'oh .1 key to lht• mmiVolhon process 111 ne.uly 
l'Vt•rv case. Rt·~t'olrl h nMn.lgt•mt•nl w.1~ tmport,lnl, too, wht•n tl 
M'I'Vl'U IO providt• funds olnd fo~ter 111lt•r·disdplinary approaclws lo 
.JCcelcrate the pron•ss, lwo areas in whirh lht• state cxperinwnl 
sl.1tion sysll'm t•ncour.lgt•d by its vt•ry tl.lturt•.! 
The experimt•nt 'oltlhons excelled, too, tn dilfusing innovolltons 
.1fler the first re,lhhllton of -.uccess, oldolplmg dt-.nWCries to v.uvmg 
t•cologicoJI ntthl·~ 111 w.w-. tholl gamed sulhtll'nl nmfidenn• ,1mong 
IMmers to nsk lhl•tr own resource~ to .1dopt new technologtt'"· 
l'o'>~hVt' correl,llion-. lxotwet•n the numlwr ol br.mch stations in,, .,t,tlt' 
.1nd .1gricultura l prndutlivt ly gains illuslr.11l' the continuing need lo 
link research ),lbor.llmies with farms.' 
Working in lht• sl.l le agricultura l cxpt•rimt•n t ;,la tions, scit•nlisls 
successfully <1pplied good science to .1gricull ur.11 problems and oppnr· 
Hector F. Deluca of the Wosconson 
Station ldentifoed molecular mocha· 
nlsms of actton in votamons, con· 
tributong to fundamental knowledge In 
blogonetiCS and the treatment of 
human doseases (Umvers1ty of 
WISCOfiSin·Mad/SOfl photo) 
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!unities in a wide range of discip lines. Selected examples of perfor-
mance illuminate speci fic connections between research excellence 
and important outcomes. At the Connecticu t station in New Haven, 
Donald F. Jones demonstrated the advantages of double-crossing 
corn to maintain hybrid vigor in 1917, then later helped discover a 
method of restoring fertility in male corn to make detasse ling by a 
hand a thing of the past. In Cal ifornia, Carl B. Huffaker seized upon 
his knowledge of insect species to import a beetle parasitic to goat 
weed, which, once established, reduced the livestock-toxic plant to 
manageable levels and served as a forerunner to the current extensive 
efforts a t biological weed control. 
Hector F. DeLuca of the Wisconsin s ta tion pursued research that 
contributed to an understanding of the metabolism and molecu lar 
mechanism of action of physiologically active compounds like vita-
min A and D and applied his findin gs to treatment of human diseases 
like vitamin D-resistant rickets. North Carolina sta tion scientis t Ellis 
13. Cowling's studies in the comp11rative biochemistry of wood decay 
led him to the d iscovery of the smalles t known enzyme. Subsequent ly, 
he became one of the world's leading authorities on the emerging 
issue of the effects of acid rain upon plant life and structures. 
Numerous other examples could be cited of the contributions of 
visionary individuals working wi th in their disciplinary specialties on 
questions that intrigued the ir scientific curiosi ty. The state experi-
ment s tation system furni shed an effective arrangement for coordinat-
Ellis B. Cowling's studies at the 
North Carolina Station on the com· 
paralive biochemistry of wood decay 
contributed to his reputation as a 
widely recognized authority on the 
effects of acid rain. (North Carolina 
Stare University photo) 
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ing their activities and relating them to the needs of society, encourag-
ing a synergism that advanced agriculture and the frontiers of 
knowledge. 
Responding to a Century of Challenges: 
A Summary 
The process that began one hundred years ago as the state 
agricultural experiment stations were established to fulfill the charge 
of the Hatch Act " to promote scientific investigation and experiment 
respecting the principles and applications of agricultural science," 
underwent enormous change over the century that followed. Initially 
defining their role in terms of increasing the productive capacity of 
farmers, the state stations steadily expanded their interests as the 
concept of agriculture itself broadened to include not only food and 
fiber production but the maintenance and enhancement of natural 
and human resources involved in and affected by that production. By 
its simple call for the continuous conduct of scientific research in 
agriculture by a decentralized complex of locally directed and nation-
ally coordinated institutions, the Hatch Act imparted a legacy that 
encouraged the evolution of a federated system uniquely responsive 
to the changing needs of American society. 
In 1887, the most obvious need was for immediate answers to 
questions farmers were encountering in expanding their agricultural 
enterprises in the West, adjusting to new markets furnished by a 
rapidly increasing urban population in the East, and overcoming 
problems associated with the production of traditional staple crops in 
the South. 
Relying almost entirely upon federal funds in their earliest years, 
all of the state experiment stations struggled to supply information of 
immediate value to their local farmers to help them enhance produc-
tivity while building a core of scientific knowledge upon which future 
advances could be based. The twin strains of service to producers and 
the advance of science came to characterize the programs of the 
experiment stations as they courted financial support and aspired to 
legitimacy within the developing scientific disciplines. Steady accre-
tions in state appropriations came as the allegiance of commercial 
farmers was earned through the application of discoveries made by 
station investigators. Additional federal support, reserved for "original 
researches," followed too, helping stations maintain the delicate 
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balance between the applied and the fundamental. 
All the while, the disciplines included in agricultural science grew 
more sophisticated and specialized, encouraging the development of 
administrative arrangements within the stations to effectively inte-
grate the increasingly disparate activities of their scientists into 
flexible but unified overall research programs. The experiment sta-
tions grew in power and prestige within their university communities, 
supplying information necessary to support the other two elements 
in the land-grant triad, teaching and extension. 
Working closely with leaders among the state experiment station 
directors, the USDA office with responsibility for the oversight of 
formula allocations evolved a set of accounting and project review 
procedures to link the state stations into a network that could address 
the needs of agriculture for the entire nation. The federal Office of 
Experiment Stations and its successors also mediated relations be-
tween the stations and the scientific bureaus within the Department 
of Agriculture as they expanded their own research role in the 
sometimes uneasy partnership. 
Well into the twentieth century, the research conducted in the 
state agricultural experiment stations was devoted primarily to devel-
oping better yielding varieties of crops and livestock and overcoming 
natural constraints to increased productivity. The assumption that 
more efficient production of more abundant commodities would 
result in prosperity for the farm sector and, by extension, for the 
general rural economy underlay decisions on research directions 
throughout the public agricultural research system. Rising surpluses 
in many commodities, attendant falling prices received by farmers, 
and a widening gap in the socioeconomic status of rural and urban 
dwellers in the 1920s and '30s prompted the stations to reevaluate 
their focus. The larger problems of rural social welfare and the 
expansion of market opportunities began to receive increased atten-
tion in the stations, a development further encouraged by new 
federal funding measures that explicitly added these issues to the 
agricultural research agenda. 
Discovering and developing biological and mechanical technolo-
gies to assist farmers in producing more with less remained the 
primary goal of agricultural researchers even as they broadened the 
scope of their studies to consider social welfare concems. The 
capacity of the farm sector to successfully meet the revived and 
intensified demand for food and fiber supplies that came with 
America's entry into the Second World War attested to the value of 
technological innovations in agriculture and helped usher in a post-
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war "golden age" for science. For agricultural research, the result was 
growing financial support from both state and federal sources which 
allowed the stations to expand professional staffs and facilities to 
exploit new opportunities presented by advances in scientific 
methodology. If the tools of science became more sophisticated, so did the expectations of farmer clients whose operations became 
larger, more specialized, and more susceptible to economic fluctua-
tions stemming from market changes and natural disasters. Agricul-
ture became increasingly knowledge-intensive with yield mainte-
nance and advance ever more dependent on the application of the discoveries of agricultural science. 
The state agricultural experiment stations justifiably were credited for their important role in furnishing much of the knowledge that 
supported the enormous productivity gains that characterized a domestic "Green Revolution." As the revolution progressed to reveal 
unanticipated costs to traditional rural socioeconomic structure and 
environmental quality, the stations were also held accountable for 
their contributions to these consequences. 
As the questioning of the stations' social relevance grew in the 
1960s and '70s, the state research institutions embarked on a more intensive quest to assess the effects of technological innovation on 
society and the environment. Additional dollars from Congress 
increasingly came through channels outside of the traditional Hatch 
formula allocations as lawmakers influenced by demands for a 
socially conscious new agenda began to direct resources to specific 
program thrusts. New legislation earmarked research money for 
forestry, for rural development, and for a changing array of special 
problems of interest to Congress. Each new bill expanded the number 
of eligible recipients, forcing the state experiment stations to compete for increased support within the wider scientific community. 
A similar process occurred on the state level where land-grant 
colleges were transforming into multipurpose universities with re-
search components outside the traditional disciplines represented in 
agricultural science. Agricultural programs lost status in the process. 
Experiencing an acute need for more money to address emerging 
issues while maint:'ining the excellence of their traditional program 
thrusts and realizing the futility of seeking substantial increases 
through discretionary funds, the state agricultural experiment sta-
tions accepted, albeit grudgingly, the new reality. Traditional regional 
and national planning activities were opened to research performers 
outside the station system. Research needs and opportunities identi-
fied by these groups were ranked by priority and a national research 
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information system was constructed to chart how well the public 
agricultural research complex responded. 
Funding outside of federal and state appropriations increasingly 
was pursued by the stations as they seized upon their accumulated 
scientific expertise to compete successfully for grants from agriculture-
related industries, private and public foundations, and federal agen-
cies outside of the USDA. New station administrative arrangements 
were introduced to broaden the coverage of research programs by 
tapping the talents of investigators outside the experiment stations. 
The Cooperative State Research Service assisted the stations' efforts, 
brokering grant funds from other federal agencies and incorporating 
a wider array of scientists in station review activities. 
The growing inclination of Congress to limit the discretion of the 
state stations in expending federal funds according to their percep-
tions of priorities culminated in the National Agricultural Research, 
Extension, and Teaching Policy Act of 1977. While the legislation 
recognized the past contributions of the federated partnership, it 
implicitly questioned its current and future relevance. 
A new competitive grants program promised a sorely needed 
infusion of new funds for high priority, mission-oriented basic 
research but the state station scientists were just one set among many 
individuals in the public and private scientific community who 
competed for those dollars. Nor were competitive grants, once won, 
particularly useful in conducting the long-term, site-specific types of 
investigations that had been the most important ingredient in the 
stations' successful research programs. 
A new national advisory council that gave equal voice to agricultur-
al science and education institutions with little regard to past accom-
plishments or potential future contributions was created to supersede 
the system painstakingly developed by the stations and the USDA. 
Another continuing advisory group of research consumers was 
mandated to assist national policymakers identify priorities worthy of 
funding. Congress gave both panels direction by listing a series of 
areas in need of increased attention and by earmarking new funds for 
animal disease, human nutrition, alcohol fuels, and native latex 
research. 
Challenged by the implications of Title XIV, the state agricultural 
experiment stations responded by continuing to develop research 
programs that gave information of value to their broadening local 
constituencies and accelerated activities designed to show national 
policymakers that these programs, in aggregate, fulfilled national 
needs. Experi.ment station directors cooperated to sponsor studies 
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that translated important public issues into station research oppor-
tunities, to expand inter-regional research projects into model pro-
grams for regulating pestiddes and monitoring pollution, and to rally 
support behind a competitive grants program to increase the biotech-
nological research capadty in the station system. 
Combined, these initiatives had some success in gaining more 
visibility for the stations. Amended versions of Title XIV in 1981 and 
1985 included strong reaffirmations of the value of the state-federal 
agricultural research partnership as well as a pledge from Congress to 
rely upon this traditional strength in seeking to improve agriculture 
through sdence. Acceding to a request from the stations, Congress 
directed the Department of Agriculture to add an assistant secretary-
level office to look after the interests of sdence and education. 
Adjustments in the memberships of the advisory coundls gave 
greater representation to the state stations and their traditional 
producer clients. Finally, the amended legislation recognized that 
maintaining and enhandng productivity to insure continued abun-
dance was a high priority for agricultural research just as it had been a 
century before. 
These provisions helped restore the state agricultural experiment 
stations to a position of leadership in the public research system, but 
the system itself was no longer comprised only of the state stations 
and their federal USDA partner. One hundred years after the signing 
of the Hatch Act, virtually no one questioned the appropriateness of 
finandng agricultural research with public money. Instead, the issue 
became how best to make use of the dollars so necessary to continue 
the effort effectively and fairly. Having responded successfully to a 
century of challenges arising out of changing expectations, the state 
agricultural experiment station system remained as the experienced-
forged model for using public tax money to provide the knowledge 
necessary to meet the food and fiber demands of an expanding 
population while addressing the complex problems of economic and 
social welfare. 
Notes 
1 Much of the following discussion is based upon an untitled paper written for the 
author by Thomas S. Ronningen in October 1986. 
2 BatteUe Columbus Laboratories, Scienet, Ttdmclogy, and lnnwation: Prtpartd for lht Natioru~l 5mnet Foundation (Columbus, Ohio: BatteUe Columbus Laboratories, lm). pp. 0.11. 
3 Evenson, Waggoner, and Ruttan, "Economic Benefits from Research," p. 1104. 

Appendix 
Basic Legislation Authorizing Establishment of 
and Federal Grant Payments to 
Agricultural Experiment Stations 
Act of 1862 Donating Lands for Colleges of Agriculture 
and Mechanic Arts 
[First Morrill Act) 
AN ACT Donating public lands to the several States and Territories which 
may provide colleges for the benefit of agriculture and the mechanic arts 
Be it enacted by tile Senate and House of Representatives of the United States of 
America in Congress assembled, That there be granted to the several States, f6r 
the purposes hereinafter mentioned, an amount of public land, to be 
apportioned to each State a quantity equal to thirty thousand acres for each 
Senator and Representative in Congress to which the States are respectively 
entitled by the apportionment under the census of eighteen hundred and 
sixty; Provided, That no mineral lands shall be selected or purchased under 
the provisions of this act. 
Sec. 2. And be it further enacted, That the land aforesaid, after being 
surveyed, shall be apportioned to the several States in sections or subdivi-
sions of sections, not less than one-quarter of a section; and whenever there 
are public lands in a State subject to sale at private entry at one dollar and 
twenty-five cents per acre, the quantity to which said State shall be entitled 
shall be selected from such lands within the limits of such State, and the 
Secretary of the Interior is hereby directed to issue to each of the States in 
which there is not the quantity of public lands subject to sale at private entry 
at one dollar and twenty-five cents per acre, to which said State may be 
entitled under the provisions of this act, land scrip to the amount in acres for 
the deficiency of its distributive share; said scrip to be sold by said States and 
the proceeds thereof applied to the uses and purposes prescribed in this act, 
and for no other use or purpose whatsoever; Provided, That in no case shall 
any State to which land scrip may thus be issued be allowed to locate the 
same within the limits of any other State, or of any Territory of the United 
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States, but their assignees may thus locate said land scrip upon any of the 
unappropriated lands of the United States subject to sale at private entry at 
one dollar and twenty-five cents, or less, per acre; And provided, further, That 
not more than one million acres shall be located by such assignees in any one 
of the States; And provided, furth~r, That no such location shall be made before 
one year from the passage of this act. 
Sec. 3. And be it further enacted, That all expenses of management, 
superintendence, and taxes from date of selection of said lands, previous to 
their sales, and all expenses incurred in the management and disbursement 
of the moneys which may be received therefrom, shall be paid by the States 
to which they may belong, out of the treasury of said States, so that the entire 
proceeds of the sale of said lands shall be applied without any diminution 
whatever to the purposes hereinafter mentioned. 
Sec. 4 [original] . And be it further enacted, That all moneys derived from the 
sale of the lands aforesaid by the States to which the lands are apportioned, 
and from the sales of land scrip hereinbefore provided for, shall be invested 
in stocks of the United States, or of the States, or some other safe stocks, 
yielding not less than five per centum upon the par value of said stocks; and 
that the moneys so invested shall constitute a perpetual fund, the capital of 
which shall remain forever undiminished, (except so far as may be provided 
in section fifth of this act,) and the interest of which shall be inviolably 
appropriated, by each State which may take and claim the benefit of this act, 
to the endowment, support, and maintenance of at least one college where 
the leading object shall be, without excluding other scientific and classical 
studies, and including military tactics, to teach such branches of learning as 
are related to agriculture and the mechanic arts, in such manner as the 
legislatures of the States may respectively prescribe, in order to promote the 
liberal and practical education of the industrial classes in the several pursuits 
and professions in life. 
Sec. 4 [as amended March 3, 1883]. That all moneys derived from the sale 
of lands aforesaid by the States to which lands are apportioned, and from the 
sales of lands scrip hereinbefore provided for, shall be invested in stocks of 
the United States or of the States, or some other safe stocks; or the same may 
be invested by the States having no State stocks, in any other manner after 
the legislatures of such States shall have assented thereto, and engaged that 
such funds shall yield not less than five per centum upon the amount so 
invested and that the principal thereof shall forever remain unimpaired; 
Provided, That the moneys so invested or loaned shall constitute a perpetual 
fund, the capital of which shall remain forever undiminished (except so far as 
may be provided in section five of this act), and the interest of which shall be 
inviolably appropriated, by each State which may take and claim the benefit 
of this act, to the endowment, support, and maintenance of at least one 
college where the leading objects shall be, without excluding other scientific 
and classical studies, and including military tactics, to teach such branches of 
learning as are related to agriculture and the mechanic arts, in such manner 
as the legislatures of the States may respectively prescribe, in order to 
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promote the liberal and practical education of the industrial classes in the 
several pursuits and professions in life. 
Sec. 4 [as amended April13, 1926). That all moneys derived from the sale 
of lands aforesaid by the States to which lands are apportioned and from the 
sales of land scrip hereinbefore provided for shall be invested in bonds of the 
United States or of the States or some other safe bonds; or the same may be 
invested by the States having no State bonds in any manner afte• the 
legislatures of such States shall have assented thereto and engaged that such 
funds shall yield a fair and reasonable rate of return, to be fixed by the State 
legislatures, and that the principal thereof shall forever remain unimpaired: 
Provided, That the moneys so invested or loaned shall constitute a perpetual 
fund, the capital of which shall remain forever undiminished (except so far as 
may be provided in section 5 of this Act), and the interest of which shall be 
inviolably appropriated, by each State which may take and claim the benefit 
of this Act, to the endowment, support, and maintenance of at least one 
college where the leading object shall be, without excluding other scientific 
and classical studies and including military tactics, to teach such branches of 
learning as are related to agriculture and the mechanic arts, in such manner 
as the legislatures of the States may respectively prescribe, in order to 
promote the liberal and practical education of the industrial classes in the 
several pursuits and professions in life. 
Sec. 5. And be it further enacted. That the grant of land and land scrip 
hereby authorized shall be made on the following conditions, to which, as 
well as to .the provisions hereinbefore contained, the previous assent of the 
several States shall be signified by legislative acts: 
First. If any portion of the fund invested, as provided by the foregoing 
section, or any portion of the interest thereon, shall, by any action or 
contingency, be diminished or lost, it shall be replaced by the State to which it 
belongs, so that the capital of the fund shall remain forever undiminished; 
and the annual interest shall be regularly applied without diminution to the 
purposes mentioned in the fourth section of this act, except that a sum, not 
exceeding ten per centum upon the amount received by any State under the 
provisions of this act, may be expended for the purchase of lands for sites or 
experimental farms, whenever authorized by the respective legislatures of 
said States. 
Second. No portion of said fund, nor the interest thereon, shall be 
applied, directly or indirectly, under any pretense whatever, to the purchase, 
erection, preservation, or repair of any building or buildings. 
Third. Any State which may take and claim the benefit of the provisions 
of this act shall provide, within five years, at least not less than one college, 
as described in the fourth section of this act, or the grant to such State shall 
cease; and said State shall be bound to pay the United States the amount 
received of any lands previously sold, and that the title to purchasers under 
the State shall be valid. 
Fourth. An annual report shall be made regarding the progress of each 
college, recording any improvements and experiments made, with their cost 
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and results, and such other matters, including State industrial and economi-
cal statistics, as may be supposed useful; one copy of which shall be 
transmitted by mail free, by each, to all the other colleges which may be 
endowed under the provisions of this act, and also one copy to the Secretary 
of the Interior. 
Fifth. When lands shall be selected from those which have been raised to 
double the minimum price, in consequence of railroad grants, they shall be 
computed to the States at the maximum price, and the number of acres 
proportionately diminished. 
Sixth. No State while in a condition of rebellion or insurrection against 
the Government of the United States shall be entitled to the benefit of this 
act. 
Seventh. No State shall be entitled to the benefits of this act unless it shall 
express its acceptance thereof by its legislature within two years from the 
date of its approval by the President. 
Sec. 6. And be it further enacted, That land scrip issued under the provi-
sions of this act shall not be subject to location until after the first day of 
January, one thousand eight hundred and sixty-three. 
Sec. 7. And be it further macted, That the land officers shall receive the 
same fees for locating land scrip issued under the provisions of this act as is 
now allowed for the location of military bounty land warrants under existing 
laws; Provided, That their maximum compensation shall not be thereby 
increased. 
Sec. 8 And be it further etrncted, That the governors of the several States to 
which scrip shall be issued under this act shall be required to report annually 
to Congress all sales made of such scrip until the whole shall be disposed of, 
the amount received for the same, and what appropriation has been made of 
the proceeds. 
Approved July 2, 1862 (12 Stat. 503). 
Act of 1887 Establishing Agricultural Experiment Stations 
[Hatch Act) 
AN ACT To establish agricultural experiment stations in connection with the 
colleges established in the several States under the provisions of an act 
approved July second, eighteen hundred and sixty-two, and of the acts 
supplementary thereto 
Be it enacted by tire Se11ate and House of Represmtatives of the United States of 
America in Congress assembled, That in order to aid in acquiring and diffusing 
among the people of the United States useful and practical information on 
subjects connected with agriculture, and to promote scientific investigation 
and experiment respecting the principles and applications of agricultural 
science, there shall be established, under direction of the college or colleges 
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or agricultural department of colleges in each State or Territory established, 
or which may hereafter be established, in accordance with the provisions of 
an act approved July second, eighteen hundred and sixty-two, entitled "An 
act donating public lands to the several States and Territories which IT)ay 
provide colleges for the benefit of agriculture and the mechanic arts," or any 
of the supplements to said act, a department to be known and designed as an 
"agricultural experiment station": Prwidtd, That in any State or Territory in 
which two such colleges have been or may be so established the appropria-
tion hereinafter made to such State or Territory shall be equally divided 
between such colleges, unless the legislature of such State or Territory shall 
otherwise direct. 
Sec. 2. That it shall be the object and duty of said experiment stations to 
conduct original researches or verify experiments on the physiology of plants 
and animals; the diseases to which they are severally subject, with the 
remedies for the same; the chemical composition of useful plants at their 
different stages of growth; the comparative advantages of rotative cropping 
as pursued under a varying series of crops; the capacity of new plants or trees 
for acclimation; the analysis of soils and water; the chemical composition of 
manures, natural or artificial, with experiments designed to test their 
comparative effects on crops of different kinds; the adaptation and value of 
grasses and forage plants; the composition and digestibility of the different 
kinds of food for domestic animals; the scientific and economic questions 
involved in the production of butter and cheese; and such other researches or· 
experiments bearing directly on the agricultural industry of the United Staies 
as may in each case be deemed advi.sable, having due regard to the varying 
conditions and needs of the respective States or Territories. 
Sec. 3. That in order to secure, as far as practicable, uniformity of 
methods and results in the work of said stations, it shall be the duty of the 
United States Commissioner [now Secretary] of Agriculture to furnish forms, 
as far as practicable, for the tabulation of results of investigation or experiments; 
to indicate from time to time such lines of inquiry as to him shall seem most 
important, and, in general, to furnish such advice and assistance as will best 
promote the purpose of this act. It shall be the duty of each of said stations 
annually, on or before the first day of February, to make to the governor of 
the State or Territory in which it is located a full and detailed report of its 
operations, including a statement of receipts and expenditures, a copy of 
which report shall be sent to each of said stations, to the said Commissioner (now Secretary] or Agriculture, and to the Secretary of the Treasury of the 
United States. 
Sec. 4. That bulletins or reports of progress shall be published at said 
stations at least once in three months, one copy of which shall be sent to each 
newspaper in the States or Territories in which they are respectively located, 
and to such individuals actually engaged in farming as may request the same, 
and as far as the means of the station will permit. Such bulletins or reports 
and the annual reports of said stations shall be transmitted in the mails of the 
United States free of charge for postage, under such regulations as the 
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Postmaster General may from time to time prescribe. 
Sec. 5. That for the purpose of paying the necessary expenses of 
conducting investigations and experiments and printing and distributing the 
results as hereinbefore prescribed, the sum of fifteen thousand dollars per 
annum is hereby appropriated to each State, to be specially provided for by 
Congress in the appropriations from year to year, and to each Territory 
entitled under the provisions of section eight of this act, out of any money in 
the Treasury proceeding from the sales of public lands, to be paid in equal 
quarterly payments on the first day of January, April, July, and October in 
each year, to the treasurer or other officer duly appointed by the governing 
boards of said colleges to receive the same, the first payment to be made on 
the first day of October, eighteen hundred and eighty-seven; Pro<>ided, 
however, That out of the first annual appropriation so received by any station 
an amount not exceeding one-fifth may be expended in the erection, 
enlargement, or repair of a building or buildings necessary for carrying on 
the work of such station; and thereafter an amount not exceeding five per 
centum of such annual appropriation may be so expended. 
Sec. 6. That whenever it shall appear to the Secretary of the Treasury 
from the annual statement of receipts and expenditures of any of said 
stations that a portion of the preceding annual appropriations remains 
unexpended, such amount shall be deducted from the next succeeding 
annual appropriation to such station, in order that the amount of money 
appropriated to any station shall not exceed the amount actually and 
necessarily required for its maintenance and support. 
Sec. 7. That nothing in this act shall be construed to impair or modify the 
legal relation existing between any of the said colleges and the government of 
the States or Territories in which they are respectively located. 
Sec. 8. That in States having colleges entitled under this section to the 
benefits of this act and having also agricultural experiment stations estab-
lished by law separate from said colleges, such States shall be authorized to 
apply such benefits to experiments at stations so established by such States; 
and in case any State shall have established under the provisions of said act 
of July second aforesaid, an agricultural department or experiment station, in 
connection with any university, college, or institution not distinctively an 
agricultural college or school, and such State shall have established or shall 
hereafter establish a separate agricultural college or school, which, shall have 
connected therewith an experimental farm or station, the legislature of such 
State may apply in whole or in part the appropriation by this act made, to 
such separate agricultural college, or school, and no legislature shall by 
contract, express or implied, disable itself from so doing. 
Sec. 9. That the grants of moneys authorized by this act are made subject 
to the legislative assent of the several States and Territories to the purposes of 
said grants; Provided, That payment of such installments of the appropriation 
herein made as shall become due to any State before the adjournment of the 
regular session of its legislature meeting next after the passage of this act 
shall be made upon the assent of the governor thereof duly certified to the 
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Secretary of the Treasury. 
Sec. 10. Nothing in this act shall be held or construed as binding the 
United States to continue any payments from the Treasury to any or all the 
States or institutions mentioned in this act, but Congress may at any time 
amend, suspend, or repeal any or all the provisions of this act. 
Approved March 2, 1887 (24 Stat. 440). 
Act of 1890 Providing for the Further Endowment and 
Support of Colleges of Agriculture and Mechanic Arts 
[Second Morrill Act) 
AN ACT To apply a portion of the proceeds of the public lands to the more 
complete endowment and support of the colleges for the benefit of 
agriculture and the mechanic arts established under the provisions of an 
act of Congress approved July second, eighteen hundred and sixty-two 
Be it enacttd by the Senate and House of Representatives of the United States of 
Americn ill Congress assembled, That there shall be, and hereby is, annually 
appropriated, out of any money in the Treasury not otherwise approvided, to 
each State and Territory for the more complete endowment and maintenance 
of colleges for the benefit of agriculture and the mechanic arts now 
es tablished, or which may be hereafter established, in accordance with an act 
of Congress approved July second, eighteen hundred and sixty-two, the sum 
of fifteen thousand dollars for the year ending June thirtieth, eighteen 
hundred and ninety, and an annual increase of the amount of such appropria· 
tion thereafter for ten years by an additional sum of one thousand dollars 
over the preceding year, and the annual amount of be paid thereafter to each 
State and Territory shall be twenty-five thousand dollars to be applied only to 
instruction in agriculture, the mechanic arts, the English language and the 
various branches of mathematical, physical, natural, and economic science, 
with special reference to their applications in the industries of life, and to 
facilities for such instruction: Provided, That no money shall be paid out 
under this act to any State or Territory for the support and maintenance of a 
college where a distinction of race or color is made in the admission of 
students, but the establishment and maintenance of such colleges separately 
for white and colored students shall be held to be a compliance with the 
provisions of this act if the funds received in such State or Territory be 
equitably divided as hereinafter set forth: Provided, That in any State in 
which there has been one college established in pursuance of the act of July 
second, eighteen hundred and sixty-two, and also in which an educational 
institution of like character has been established, or may be hereafter 
established, and is now aided by such a state from its own revenue, for the 
education of colored students in agriculture and the mechanic a.rts, however 
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named or styled, or whether or not it has received money heretofore under 
the act to which this act is an amendment, the legislature of such a State may 
propose and report to the Secretary of the Interior a just and equitable 
division of the fund to be received under this act between one college for 
white students and one institution for colored students established as 
aforesaid, which shall be divided into two parts and paid accordingly, and 
thereupon such institution for colored students shall be entitled to the 
benefits of this act and subject to its provisions, as much as it would have 
been if it had been included under the act of eighteen hundred and sixty-two, 
and the fulfillment of the foregoing provisions shall be taken as a compliance 
with the provision in reference to separate colleges for white and colored 
students. 
Sec. 2. That the sums hereby appropriated to the States and Territories 
for the further endowment and support of colleges shall be annually paid on 
or before the thirty-first of July of each year, by the Secretary of the Treasury, 
upon the warrant of the Secretary of the Interior, out of the Treasury of the 
United States, to the State or Territorial treasurer, or to such officer as shall be 
designated by the laws of such State or Territory to receive the same, who 
shall, upon the order of the trustees of the college, or the institution for the 
colored students, immediately pay over said sums to the treasurers of the 
respective colleges or other institutions entitled to receive the same, and such 
treasurers shall be required to report to the Secretary of Agriculture and to 
the Secretary of the Interior, on or before the first day of September of each 
year, a detailed statement of the amount so received and of its disbursement. 
The grants of moneys authorized by this act are made subject to the 
legislative assent of the several States and Territories to the purpose of said 
grants: Provided, That payments of such installments of the apportion herein 
made as shall become due to any State before the adjournment of the regular 
session of legislature meeting next after the passage of this act shall be made 
upon the assent of the governor thereof, duly certified to the Secretary of the 
Treasury. 
Sec. 3. That if any portion of the moneys received by the designated 
officer of the State or Territory for the further and more complete endowment, 
support, and maintenance of colleges, or of institutions for colored students, 
as provided in this act, shall, by any action or contingency, be diminished or 
lost, or be misapplied, it shall be replaced by the State or Territory to which it 
belongs, and until so replaced no subsequent appropriation shall be appor-
tioned or paid to such State or Territory; and no portion of said moneys shall 
be applied, directly or indirectly, under any pretense whatever, to the 
purchase, erection, preservation, or repair of any building or buildings. An 
annual report by the president of each of said colleges shall be made to the 
Secretary of Agriculture, as well as to the Secretary of the Interior, regarding 
the condition and progress of each college, including statistical information 
in relation to its receipts and expenditures, its library, the number of its 
students and professors, and also as to any improvements and experiments 
made under the direction of any experiment stations attached to said 
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colleges, with their cost and results, and such other industrial and economical 
statistics as may be regarded as useful, one copy of which shall be transmit-
ted by mail free to all other colleges further endowed under this act. 
Sec. 4. That on or before the first day of July in each year, after the 
passage of this act, the Secretary of the Interior shall ascertain and certify to 
the Secretary of the Treasury as to each State and Territory whether it is 
entitled to receive its share of the annual appropriation for colleges, or of 
institutions for colored students, under this act, and the amount which 
thereupon each is entitled, respectively, to receive. If the Secretary of the 
Interior shall withhold a certificate from any State or Territory of its 
appropriation the facts and reasons therefor shall be reported to the President, 
and the amount involved shall be kept separate in the Treasury until the close 
of the next Congress, in order that the State or Territory may, if it should so 
desire, appeal to Congress from the determination of the Secretary of the 
Interior. If the next Congress shall not direct such sum to be paid it shaH be 
covered into the Treasury. And the Secretary of the Interior is hereby charged 
with the proper administration of this law. 
Sec. 5. That the Secretary of the Interior shall annually report to Congress 
the disbursements which have been made in all the States and Territories, 
and also whether the appropriation of any State or Territory has been 
withheld, and if so, the reasons therefor. · 
Sec. 6. Congress may at any time amend, suspend, or repeal any or all of 
the provisions of this act. 
Approved, August 30, 1890 (26 Stat. 417). · 
Act of 1906 for the Further Endowment of Agricultural 
Experiment Stations 
[Adams Act) 
AN ACT To provide for an increased annual appropriation for agricultural 
experiment stations and regulating the expenditure thereof 
Be it mac.ted by the Senate and House of Representatives of the United States of 
America in Congress assembled, That there shall be, and hereby is, annually 
appropriated, out of any money in the Treasury not otherwise appropriated, 
to be paid as hereinafter provided, to each State and Territory, for the more 
complete endowment and maintenance of agricultural experiment stations 
now established or which may hereafter be established in accordance with 
the act of Congress approved March second, eighteen hundred and eighty-
seven, the sum of five thousand dollars in addition to the sum named in said 
act for the year ending June thirtieth, nineteen hundred and six, and an 
annual increase of the amount of such appropriation thereafter for five years 
by an additional sum of two thousand dollars over the pre<eding year, and 
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the annual amount to be paid thereafter to each State and Territory shall be 
thi.rty thousand dollars, to be applied only to paying the necessary expenses 
of conducting original researches or experiments bearing directly on the 
agricultural industry of the United States, having due regard to the varying 
conditions and needs of the respective States or Territories. 
Sec. 2. That the sums hereby appropriated to the States and Territories 
for the further endowment and support of agricultural experiment stations 
shall be annually paid in equal quarterly payments on the first day of January, 
April, July, and October of each year by the Secretary of the Treasury upon 
the warrant of the Secretary of Agriculture, out of the Treasury of the United 
States, to the treasurer or other officer duly appointed by the governing 
boards of said experiment stations to receive the same, and such officers shall 
be required to report to the Secretary of Agriculture on or before the first day 
of September of each year a detailed statement of the amount so received and 
of its disbursements, on schedules prescribed by the Secretary of Agriculture. 
The grants of money authorized by this act are made subject to legislative 
assent of the several States and Territories to the purpose of said grants: 
Provided, That payment of such installments of the appropriation herein 
made as shall become due to any State or Territory before the adjournment of 
the regular session of legislature meeting next after the passage of this act 
shall be made upon the assent of the governor thereof, duly certified by the 
Secretary of the Treasury. 
Sec. 3. That if any portion of the moneys received by the designated 
officer of any State or Territory for the further and more complete endowment, 
support, and maintenance of agricultural experiment stations as provided in 
this act shall by any action or contingency be diminished or lost or be 
misapplied, it shall be replaced by said State or Territory to which it belongs, 
and until so replaced no subsequent appropriation shall be apportioned or 
paid to such State or Territory; and no portion of said moneys exceeding five 
per centum of each annual appropriation shall be applied, directly of 
indirectly, under any pretense whatever, to the purchase, erection, preservation, 
or repair of any building or buildings, or to the purchase or rental of land. It 
shall be the duty of each of said stations annually, on or before the first day of 
February, to make to the governor of the State or Territory in which it is 
located a full and detailed report of its operations, including a statement of 
receipts and expenditures, a copy of which report shall be sent to each of said 
stations to the Secretary of Agriculture, and to the Secretary of the Treasury 
of the United States. 
Sec. 4. That on or before the first day of July in each year after the 
passage of this act the Secretary of Agriculture shall ascertain and certify to 
the Secretary of the Treasury as to each State and Territory whether it is 
complying with the provisions of this act and is entitled to receive its share of 
the annual appropriation for agricultural experiment stations under this act 
and the amount which thereupon each is entitled, respectively, to receive. If 
the Secretary of Agriculture shall withhold a certificate from any State or 
Territory of its appropriation, the facts and reasons therefore shall be 
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reported to the President, and the amount involved shall be kept separate in 
the Treasury until the close of the next Congress, in order that the State or 
Territory may, if it shall so desire, appeal to Congress from the determination 
of the Secretary of Agriculture. If the next Congress shall not direct such sum 
to be paid, it shall be covered into the Treasury; and the Secretary of 
Agriculture is thereby charged with the proper administration of this law. 
Sec. 5. That the Secretary of Agriculture shall make an annual report to 
Congress on the receipts and expenditures and work of the agricultural 
experiment stations in all of the States and Territories, and also whether the 
appropriation of any State or Territory has been withheld; and if so, the 
reason therefor. 
Sec. 6. That Congress may at any time amend, suspend, or repeal any or 
all of the provisions of this act. 
Approved March 16, 1906 (34 Stat. 63). 
[Section 1 of the Adams Act was clarified and construed to limit the 
annual appropriation under the act to $15,000 for each State and Territory in 
the act making appropriations for the United States Department of Agricul-
ture for the fiscal year ended June 30, 1907 (34 Stat. 669, 696).) 
Act of 1925 for the More Complete Endowment of the 
Agricultural Experiment Stations 
[Purnell Act) 
AN ACT To authorize the more complete endowment of agricultural experi· 
ment stations, and for other purposes 
Be it enacted by the Senate and House of Representatives of the United States of 
America in Congress assembled, That for the more complete endowment and 
maintenance of agricultural experiment stations now established, or which 
may hereafter be established, in accordance with the act of Congress 
approved March 2, 1887, there is hereby authorized to be appropriated, in 
addition to the amounts now received by such agricultural experiment 
stations, the sum of $20,000 for the fiscal year ending June 30, 1926; $30,000 
for the fiscal year ending June 30, 1927; $40,000 for the fiscal year ending June 
30, 1928; $50,000 for the fiscal year ending June 30, 1929; 560,000 for the fiscal 
year ending .June 30, 1930; and 560,000 for each fiscal year thereafter, to be 
paid to each State and Territory; and the Secretary of Agriculture shall include 
the additional sums above authorized to be appropriated in the annual 
estimates of the Department of Agriculture, or in a separate estimate, as he 
may deem best. The funds appropriated pursuant to this act shall be applied 
only to paying the necessary expenses of conducting investigations or 
making experiments bearing directly on the production, manufacture, 
preparation, use, distribution, and marketing of agricultural products and 
216 I The Legacy 
including such scientific researches as have for their purpose the establish-
ment and maintenance of a permanent and efficient agricultural industry, 
and such economic and sociological investigations as have for their purpose 
the development and improvement of the rural home and rural life, and for 
printing and disseminating the results of said researches. 
Sec. 2. That the sums hereby authorized to be appropriated to the States 
and Territories for the further endowment and support of agricultural 
experiment stations shall be annually paid in equal quarterly payments on the 
1st day of January, April, July, and October of each year by the Secretary of 
the Treasury upon a warrant of the Secretary of Agriculture out of the 
Treasury of the United States, to the treasurer or other officer duly appointed 
by the governing boards of such agricultural experiment stations to receive 
the same and such officers shall be required to report to the Secretary of 
Agriculture on or before the 1st day of September of each year a detailed 
statement of the amount so received and of its disbursement on schedules 
prescribed by the Secretary of Agriculture. The grants of money authorized 
by this act are made subject to legislative assent of the several States and 
Territories to the purpose of said grants: Provided, That payment of such 
installments of the appropriation herein authorized to be made as shall 
become due to any State or Territory before the adjournment of the regular 
session of the legislature meeting next after the passage of this act shall be 
made upon the assent of the governor thereof duly certified to the Secretary 
of the Treasury. 
Sec. 3. That if any portion of the moneys received by the designated 
officer of any State or Territory for the further and more complete endowment, 
support, and maintenance of agricultural experiment stations as provided in 
this act shall by any action or contingency be diminished or lost or be 
misapplied, it shall be replaced by said State or Territory to which it belongs 
and until so replaced no subsequent appropriation shall be apportioned or 
paid to such State or Territory, and no portion of said moneys exceeding 10 
per centum of each annual appropriation shall be applied directly or 
indirectly, under any pretense whatever, to the purchase, erection, preservation, 
or repair of any building or buildings or to the purchase or rental of land. It 
shall be the duty of each of the said stations annually, on or before the 1st day 
of February, to make to the governor of the State or Territory in which it is 
located a full and detailed report of its operations, including a statement of 
receipts and expenditures for the fiscal year next preceding, a copy of which 
report shall be sent to each of the said stations and the Secretary of 
Agriculture and to the Secretary of the Treasury of the United States. 
Sec. 4. That on or before the 1st day of July in each year after the passage 
of this act the Secretary of Agriculture shall ascertain and certify to the 
Secretary of .the Treasury as to each State and Territory whether it is 
complying with the provisions of this act and is entitled to receive its share of 
the annual appropriations for agricultural experiment stations under this act 
and the amount which thereupon each is entitled, respectively, to receive. If 
the Secretary of Agriculture shall withhold from any State or Territory a 
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certificate of its appropriation, the facts and reasons therefor shall be 
reported to the President and the amount involved shall be kept separate in 
the Treasury until the close of the next Congress in order that the State or 
Territory may, if it shall so desire, appeal to Congress from the determination 
of the Secretary of Agriculture. If the next Congress shall not direct such sum 
to be paid, it shall be covered into the Treasury. The Secretary of Agriculture 
is hereby charged with the proper administration of this law. 
Sec. 5. That the Secretary of Agriculture shall make an annual report to 
Congress on the receipts and expenditures and work of the agricultural 
experiment stations in all of the States and Territories, and also whether the 
appropriation of any State or Territory has been withheld; and if so, the 
reason therefor. 
Sec. 6. That Congress may at any time amend, suspend, or repea.l any 
and all of the provisions of this act. 
Approved February 24, 1925 (43 Stat. 970). 
Act of 1935 Providing for Agricultural Research and More 
Complete Endowment and Support of Land-Grant 
Colleges 
[Bankhead-Jones Act) 
AN ACT To provide for research into basic laws and principles relating to 
agriculture and to provide for the further development of cooperative 
agricultural extension work and the more complete endowment and 
support of land-grant colleges 
Be it enacted by the Senate and House of Representatives of the United States of 
America in Congress assembled, 
Title I 
Sec. 1.1 The Secretary of Agriculture is authorized and directed to 
conduct research into laws and principles underlying basic problems of 
agriculture in its broadest aspects; research relating to the improvement of 
the quality of, and the development of new and improved methods of 
production of, distribution of, and new and extended uses and markets for, 
agricultural commodities and byproducts and manufactures thereof; and 
research relating to the conservation, development, and use of land and 
water resources for agricultural purposes. Research authorized under this 
section shall be in addition to research provided for under existing law (but 
both activities shall be coordinated so far as practicable) and shall be 
I Amended by Act or August 14. 1946. 
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conducted by such agencies of the Department of Agriculture as the 
Secretary may designate or establish. 
Sec. 2. The Secretary is also authorized and directed to encourage 
research similar to that authorized under section 1 to be conducted by 
agricultural experiment stations established or which may hereafter be 
established in pursuance of the act of March 2, 1987, providing for experi-
ment stations, as amended and supplemented, by the allotment and payment 
as provided in section 5 to Puerto Rico and the States and Territories for the 
use of such experiment stations of sums appropriated therefor pursuant to 
this title. 
Sec. 3. For the purposes of this title there is authorized to be appropriated, 
out of any money in the Treasury not otherwise appropriated, the sum of 
$1,000,000 for the fiscal year beginning after the date of the enactment of this 
title, and for each of the four fiscal years thereafter $1,000,000 more than the 
amount authorized for the preceding fiscal year, and $5,000,000 for each 
fiscal year thereafter. Moneys appropriated in pursuance of this title shall 
also be available for the purchase and rental of land and the construction of 
buildings necessary for conducting research provided for in this title, for the 
equipment and maintenance of such buildings, and for printing and dissemi-
nating the results of research. Sums appropriated in pursuance of this title 
shall be in addition to, and not in substitution for, appropriations for research 
or other activities of the Department of Agriculture and sums appropriated or 
otherwise made available for agricultural experiment stations. 
Sec. 4. Forty per centum of the sums appropriated for any fiscal year 
under section 3 shall be available for the purposes of section 1: Provided, That 
not to exceed 2 per centum of the sums appropriated may be used for the 
administration of section 5 of this title. The sums available for the purposes 
of section 1 shall be designated as the "Special research fund, Department of 
Agriculture," and no part of such special fund shall be used for the 
prosecution of research heretofore instituted or for the prosecution of any 
new research project except upon approval in writing by the Secretary. 
One-half of such special research fund shall be used by the Secretary for the 
establishment and maintenance of research laboratories and facilities in the 
major agricultural regions at places selected by him and for the prosecution, 
in accordance with section 1, of research at such laboratories. 
Sec. s. 2 (a) Sixty per centum of the sums appropriated for any fiscal year 
under section 3 shall be available for the purposes of section 2. The Secretary 
shall allot, for each fiscal year for which an appropriation is made, to Puerto 
Rico and each State and Territory an amount which bears the same ratio to the 
total amount to be allotted as the rural population of Puerto Rico or the State 
or Territory bears to the rural population of Puerto Rico and all the States and 
Territories as determined by the last preceding decennial census. No allot-
ment and no payment under any allotment shall be made for any fiscal year 
in excess of the amount which Puerto Rico or the State or Territory makes 
' Amended by Act of September 21. 1944. 
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available for such fiscal year out of its own funds for research and for the 
establishment and maintenance of necessary facilities for the prosecution of 
such research. If Puerto Rico or any State or Territory fails to make available 
for such purposes for any fiscal year a sum equal to the total amount to which 
it may be entitled for such year, the remainder of such amount shall be 
withheld by the Secretary. The total amount so withheld may be allotted by 
the Secretary of Agriculture to Puerto Rico and the States and Territories 
which make available for such year an amount equal to that part of the total 
amount withheld which may be allotted to them by the Secretary of 
Agriculture, but no such additional allotment to Puerto Rico or any State or 
Territory shall exceed the original allotment to Puerto Rico or such State or 
Territory for that year by more than 20 per centum thereof. 
(b) The sums authorized to be allotted to Puerto Rico and the States and 
Territories shall be paid annually in quarterly payments on July 1, October 1, january 1, and April 1. Such sums shall be paid by the Secretary of the 
Treasury upon warrant of the Secretary of Agriculture in the same manner 
and subject to the same administrative procedure set forth in the act of March 
2, 1887, as amended june 7, 1888. 
Sec. 6. As used in this title the term "Territory" means Alaska and 
Hawaii. 
Sec. 7. The Secretary of Agriculture is authorized and directed to pre-
scribe such rules and regulations as may be necessary to carry out this act. 
Sec. 8. The right to alter, amend, or repeal this act is hereby expressly 
reserved. 
Sec. 22.J In order to provide for the more complete endowment and 
support of the colleges in the several States and the Territory of Hawaii 
entitled to the benefits of the act entitled "An act donating public lands to the 
several States and Territories which may provide colleges for the benefit of 
agriculture and the mechanic arts," approved july 2, 1862, as amended and 
supplemented (U.S.C., title 7, sees. 301-328; Supp. VII, sec. 304), there are 
hereby authorized to be appropriated annually, out of any money in the 
Treasury not otherwise appropriated, the following amounts: 
(a) For the fiscal year beginning after the date of the enactment of this act, 
and for each fiscal year thereafter, $980,000; and 
(b) For the fiscal year following the first fiscal year for which an 
appropriation is made in pursuance of paragraph (a) $500,000, and for each of 
the two fiscal years thereafter 5500,000 more than the amount authorized to 
be appropriated for the preceding fiscal year, and for each fiscal year 
thereafter $1,500,000. The sums appropriated in pursuance of paragraph (a) 
shall be paid annually to the several States and the Territory of Hawaii in 
equal shares. The sums appropriated in pursuance of paragraph (b) shall be 
in addition to sums appropriated in pursuance of paragrap,h (a) and shall be 
allotted and paid annually to each of the several States and the Territory of 
Hawaii in the proportion which the total population of each such State and 
'Amended by Act of June 12, 1952. 
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the Territory of Hawaii bears to the total population of all the States and the 
Territory of Hawaii, as determined by the last preceding decennial census. 
Sums appropriated in pursuance of this section shall be in addition to sums 
appropriated or authorized under such act of july 2, 1862, as amended and 
supplemented, and shall be applied only for the purposes of the colleges 
defined in such act, as amended and supplemented. The provisions of law 
applicable to the use and payment of such sums under the act entitled "An 
act to apply a portion of the proceeds of the public lands to the more 
complete endowment and support of the colleges for the benefit of agricul-
ture and the mechanic arts established under the provisions of an act of 
Congress approved july second, eighteen hundred and sixty-two," approved 
August 30, 1890, as amended and supplemented, shall apply to the use and 
payment of sums appropriated in pursuance of this section. 
Approved june 29, 1935 (49 Stat. 436). 
Amendment of the Bankhead-Jones Act and the Agricul-
tural Marketing Act of 1946 
[Research and Marketing Act) 
AN ACT To provide for further research into basic laws and principles 
relating to agriculture and to improve and facilitate the marketing and 
distribution of agricultural products 
Be it enacted by the Senate and House of Representatives of the United States of 
America in Congri!SS assembled, 
Title I 
Title I of the Act entitled "An Act to provide for research into basic laws 
and principles relating to agriculture and to provide for the further develop-
ment of cooperative agricultural extension work and the more complete 
endowment and support of land-grant colleges", approved June 29, 1935 
(the Bankhead-lones Act), is amended as follows: 
(1) By substituting for section 1, title I, the following section: 
"Sec. 1. It is hereby declared to be the policy of the Congress to promote 
the efficient production and utilization of products of the soil as essential to 
the health and welfare of our people and to promote a sound and prosperous 
agricultural and rural life as indispensable to the maintenance of maximum 
employment and national prosperity. It is also the intent of Congress to 
assure agriculture a position in research equal to that of industry which will 
aid in maintaining an equitable balance between agriculture and other 
sections of our economy. For the attainment of these objectives, the Secretary 
of Agriculture is authorized and directed to conduct and to stimulate research 
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into the laws and principles underlying the basic problems of agriculture in 
its broadest aspects, including but not limited to: Research relating to the 
improvement of the quality of, and the development of new and improved 
methods of the production, marketing, distribution, processing, and utiliza-
tion of plant and animal commodities at all stages from the original producer 
through to the ultimate consumer; research into the problems of human 
nutrition and the nutritive value of agricultural commodities, with particular 
reference to their content of vitamins, minerals, amino and fatty acids, and 
all other constituents that may be found necessary for the health of the 
consumer and to the gains or losses in nutritive value that may take place at 
any stage in their production, distribution, processing, and preparation for 
use by the consumer; research relating to the development of present, new, 
and extended uses and markets for agricultural commodities and byproducts 
as food or in commerce, manufacture, or trade, both at home and abroad, 
with particular reference to those foods and fibers for which our capacity to 
produce exceeds or may exceed existing economic demand; research to 
encourage the discovery, introduction, and breeding of new and useful 
agricultural crops, plants, and animals, both foreign and native, particularly 
for those crops and plants which may be adapted to utiJization in chemical 
and manufacturing industries; research relating to new and more profitable 
uses for our resources of agricultural manpower, soils, plants, animals, and 
equipment than those to which they are now, or may hereafter be, devoted; 
research relating to the conservation, development, and use of land, forest, 
and water resources for agricultural purposes; research relating to the design, 
development, and the more efficient and satisfactory use of farm buildings, 
farm homes, farm machinery, including the application of electricity and 
other forms of power; research relating to the diversification of farm 
enterprises, both as to the type of commodities produced, and as to the types 
of operations performed, on the individual farm; research relating to any 
other laws and principles that may contribute to the establishment and 
maintenance of a permanent and effective agricultural industry including 
such investigations as have for their purpose the development and improve-
ment of the rural home and rural life, and the maximum contribution by 
agriculture to the welfare of the consumer and the maintenance of maximum 
employment and national prosperity; and such other researches or experi-
ments bearing on the agricultural industry or on rural homes of the United 
States as may in each case be deemed advisable, having due regard to the 
varying conditions and needs of Puerto Rico, the respective States, and 
Territories. In effectuating the purposes of this section, maximum use shall 
be made of existing research facilities owned or controlled by the Federal 
Government or by State agricultural experiment stations and of the facilities 
of the Federal and State extension services. Research authorized under this 
section shall be in addition to research provided for under existing law (but 
both activities shall be coordinated so far as practicable)." (2) By adding at the end thereof the following new sections: 
"Sec. 9. (a) In order to carry out further the purposes of section 2 of this 
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title, there is hereby authorized to be appropriated in addition to all other 
appropriations authorized by this title the following sums: 
"(1) $2,500,000 for the fiscal year ending June 30, 1947, and each 
subsequent fiscal year. 
"(2) An additional $2,500,000 for the fiscal year ending June 30, 1948, and 
each subsequent fiscal year. 
"(3) An additional 55,000,000 for the fiscal year ending June 30, 1949, and 
each subsequent fiscal year. 
"(4) An additional $5,000,000 for the fiscal year ending June 30, 1950, and 
each subsequent fiscal year. 
"(5) An additional $5,000,000 for the fiscal year ending June 30, 1951, and 
each subsequent fiscal year. 
"(6) 1n addition to the foregoing such additional funds beginning with 
the fiscal year ending June 30, 1952, and thereafter, as the Congress may 
deem necessary. 
"The moneys appropriated in pursuance of this title shall also be 
available, for the purchase and rental of land and the construction or 
acquisition of buildings necessary for conducting research provided for in 
this title, for the equipment and maintenance of such buildings, and for 
printing and disseminating the results of research. Sums appropriated in 
pursuance of this title shall be in addition to, and not in substitution for, 
SJ.lltiS appropriated or otherwise made available for agricultural experiment 
stations. The said agricultural experiment stations are authorized to plan and 
conduct any research provided for under this title in cooperation with each 
other and such other appropriate agencies and individuals as may contribute 
to the solution of these problems and sums appropriated in pursuance of this 
title shall be available to meet the necessary expenses of such research. 
"Unexpended balances of allotments to experiment stations from appro-
priations made under this section during the first five fiscal years may remain 
available for expenditure by the same experiment stations at which the 
unexpended balances occurred for the purposes specified in section 1 and for 
the following periods: Unexpended balances of the first year's allotments, 
five years; of the second fiscal year's allotments, four years; of the third fiscal 
year's allotments, three years; of the fourth fiscal year's allotments, two 
yea.rs; and of the fifth fiscal year's allotments, one year; and any unexpended 
balances of allotments to any experiment stations from appropriations made 
under this section of any subsequent fiscal year shall be deducted from the 
next succeeding annual allotments to such experiment stations. 
"(b) Not less than 97 per centum of the sums appropriated for any fiscal 
year under this section shall be available for the purposes of section 2 to be 
allotted to Puerto Rico, each State and Territory as follows: 
"(1) Twenty per centum of the sums appropriated for any fiscal year 
under this section shall be allotted equally to Puerto Rico, each State and 
Territory: Provided, That no allotment and no payment under any allotment 
shall be made for any fiscal year in excess of the amount which Puerto Rico or 
the State or Territory makes available for such fiscal year out of its own 
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funds, for research and for the establishment and maintenance of necessary 
facilities for the prosecution of such research. If Puerto Rico or any State or 
Territory fails to make available for such purposes for any fiscal year a sum 
equal to the amount to which it may be entitled for such year, the remainder 
of such amount shall be withheld by the Secretary. 
"(2) Not less than 52 per centum of the sums appropriated for any fiscal 
year under this section shall be allotted to Puerto Rico, each State and 
Territory as follows: One-half in an amount which bears the same ratio to the 
total amount to be allotted as the rural population of Puerto Rico or the State 
or Territory bears to the total rural population of Puerto Rico and all the States 
and Territories as determined by the last preceding decennial census; and 
one-half in an amount which bears the same ratio to the total amount to be 
allotted as the farm population of Puerto Rico or the State or Territory bears to 
the total farm population of Puerto Rico and all the States and Territories as 
determined by the last preceding decennial census: Provided, That no allot-
ment and no payment under any allotment shall be made for any fiscal year 
in excess of the amount which Puerto Rico, or the State or Territory makes 
available for such fiscal year out of its own funds for research and for the 
establishment and maintenance of necessary facilities for the prosecution of 
such research. If Puerto Rico or any State or Territory fails to make available 
for such purposes for any fiscal year a sum equal to the amount to which it 
may be entitled for such year, the remainder of such amount shall be 
withheld by the Secretary. 
"(3) Not more than 25 per centum of the sums appropriated for any fiscal 
year under this section shall be allotted to the States for cooperative research 
in which two or more State agricultural experiment stations are cooperating 
to solve problems that concern the agriculture of more than one State. The 
funds available for such purposes shall be designated as the 'Regional 
research fund, Office of Experiment Stations' and shall be used only for 
cooperative regional projects recommended by a committee of nine persons 
elected by and representing the directors of the State agricultural experiment 
stations and approved by the Secretary of Agriculture or his authorized 
representative. The necessary travel expense of said committee of nine in 
performance of their duties may be paid from the regional research fund, 
Office of Experiment Stations, provided for under this subsection. 
"(c) Three per centum of the sums appropriated for any fiscal year under 
this section shall be available to the Omce of Experiment Stations of the 
United States Department of Agriculture for administration of research 
under this section, including participation in planning and coordinating the 
cooperative regional research. 
"Sec. 10. (a) In order to carry out further research on utilization and 
associated problems in connection with the development and application of 
present, new, and extended uses of agricultural commodities and products 
thereof authorized by section 1 of this title, and to disseminate information 
relative thereto, and in addition to all other appropriations authorized by this 
title, there is hereby authorized to be appropriated the following sums: 
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"(1) $3,000,000 for the fiscal year ending June 30, 1947, and each 
subsequent fiscal year. 
"(2) An additional 53,000,000 for the fiscal year ending June 30, 1948, and 
each subsequent fiscal year. 
"(3) An additional $3,000,000 for the fiscal year ending June 30, 1949, and 
each subsequent fiscal year. 
"(4) An additional $3,000,000 for the fiscal year ending June 30, 1950, and 
each subsequent fiscal year. 
"(5) An additional $3,000,000 for the fiscal year ending June 30, 1951, and 
each subsequent fiscal year. 
"(6) In addition to the foregoing, such additional funds beginning with 
the fiscal year ending June 30, 1952, and thereafter, as the Congress may 
deem necessary. 
"The Secretary of Agriculture, in accordance with such regulations as he 
deems neces.sary, and when in his judgment the work to be performed will be 
carried out more effectively, more rapidly, or at less cost than if performed by 
the Department of Agriculture, may enter into contracts with such public or 
private organizations or individuals as he may find qualified to carry on work 
under this section without regard to the provisions of section 3709, Revised 
Statutes, and with respect to such contracts he may make advance progress 
or other payments without regard to the provisions of section 3648, Revised 
Statutes. Contracts hereunder may be made for work to continue not more 
than four years from the date of any such contract. Notwithstanding the 
provisions of section 5 of the Act of June 20, 1874, as amended (31 U.S.C. 
713), any unexpended balances of appropriations properly obligated by 
contracting with an organization as provided in this subsection may remain 
upon the books of the Treasury for not more than five fiscal years before 
being carried to the surplus fund and covered into the Treasury. Research 
authorized under this subsection shall be conducted so far as practicable at 
laboratories of the Department of Agriculture. Projects conducted under 
contract with public and private agencies shall be supplemental to and 
coordinated with research of these laboratories. Any contracts made pursu-
ant to this authority shall contain requirements making the results of research 
and investigations available to the public through dedication, assignment to 
the Government, or such other means as the Secretary shall determine. 
" (b) In order to carry out further the purposes of section 1, other than 
research on utilization of agricultural commodities and the products thereof, 
and in addition to all other appropriations authorized by this title, there is 
hereby authorized to be appropriated for cooperative research with the State 
agricultural experiment stations and such other appropriate agencies as may 
be mutually agreeable to the Department of Agriculture and the experiment 
stations concerned, the following sums: 
"(1) $1,500,000 for the fiscal year ending June 30, 1947, and each 
subsequent fiscal year. 
"(2) An additional $1,500,000 for the fiscal year ending June 30, 1948, and 
each subsequent fiscal year. 
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"(3) An additional 51,500,000 for the fiscal year ending june 30, 1949, and 
each subsequent fiscal year. 
"(4) An additional $1,500,000 for the fiscal year ending June 30, 1950, and 
each subsequent fiscal year. 
"(5) In addition to the foregoing such additional funds beginning with 
the fiscal year ending June 30, 1951, and thereafter, as the Congress may 
deem necessary. 
"(c) The Secretary may incur necessary administrative expenses not to 
exceed 3 per centum of the amount appropriated in any fiscal year in carrying 
out this section, including the specific objects of expense enumerated in 
section 3 of this title. 
"(d) The 'Special research fund, Department of Agriculture', provided by 
section 4 of this title, shall continue to be available solely for research i.nto 
laws and principles underlying basic problems of agriculture in its broadest 
aspects; research relating to the improvement of the quality of, and the 
development of, new and improved methods of production of, distribution 
of, and new and extended uses and markets for, agricultural commodities 
and byproducts and manufactures thereof; and research relating to the 
conservation, development, and use of land and water resources for agricul-
tural purposes. Such research shall be in addition to research provided for 
under other law (but both activities shall be coordinated so far as practicable) 
and shall be conducted by such agencies of the Department of Agriculture as 
the Secretary of Agriculture may designate or establish. 
"Sec. 11.4 Notwithstanding any other provision of this title, (1) not less 
than 20 percentum of the funds authorized to be appropriated under section 
9 (a) shall be used by State agricultural experiment stations for conducting 
marketing research projects approved by the Department of Agriculture, and 
(2) cooperative research projects provided for under sections 9 (b) (3) and (10) 
(b) shall be carried out under cooperative agreements between the Secretary 
of Agriculture and the cooperating agencies and shall include appropriate 
provisions for preventing duplication or overlapping of work within the State 
or States cooperating. Should duplication or overlapping occur subsequent to 
approval of a cooperative research project, the Secretary of Agriculture is 
authorized and directed to withhold unexpended balances of such projects 
notwithstanding the prior approval thereof. The Secretary of Agriculture 
shall include in his annual report to Congress a complete statement of 
research work being performed under contracts or cooperative agreements 
under this title, showing the names of the agencies cooperating and the 
amounts expended thereon, segregated by Federal and non-Federal funds." 
Title II 
This title may be cited as the "Agricultural Marketing Act of 1946". 
Sec. 202. The Congress hereby declares that a sound, efficient, and 
'Amended by Act ol July 31. 1947. 
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privately operated system for distributing and marketing agricultural prod-
ucts is essential to a prosperous agriculture and is indispensable to the 
maintenance of full employment and to the welfare, prosperity, and health of 
the Nation. It is further declared to be the policy of Congress to promote 
through research, study, experimentation, and through cooperation among 
Federal and State agencies, farm organizations, and private industry a 
scientific approach to the problems of marketing, transportation, and dis-
tribution of agricultu.ral products similar to the scientific methods which have 
been utilized so successfully during the past eighty-four years in connection 
. with the production of agricultural products so that such products capable of 
being produced in abundance may be marketed in an orderly manner and 
efficiently distributed. In order to attain these objectives, it is the intent of 
Congress to provide for (1) continuous research to improve the marketing, 
handling, storage, processing, transportation, and distribution of agricu ltural 
products; (2) cooperation among Federal and State agencies, producers, 
industry organizations, and others in the development and effectuation of 
research and marketing programs to improve the distribution processes; (3) 
an integrated administration of all laws enacted by Congress to aid the 
distribution of agricultural products through research, market aids and 
services, and regulatory activities, to the end that marketing methods and 
facilities may be improved, that distribution costs may be reduced and the 
price spread between the producer and consumer may be narrowed, that 
dietary and nutritional standards may be improved, that new and wider 
markets for American agricultural products may be developed, both in the United States and in other countries, with a view to making it possible for the 
full production of American farms to be disposed of usefully, economically, 
profitably, and in an orderly manner. In effectuating the purposes of this 
title, maximum use shall be made of existing research facilities owned or 
controlled by the Federal Government or by State agricultural experiment 
stations and of the facilities of the Federal and State extension services. To the 
maximum extent practicable marketing research work done hereunder in 
cooperation with the States shall be done in cooperation with the State 
agricultural experiment stations; marketing educational and demonstrational 
work done hereunder in cooperation with the States shall be done in 
cooperation with the State agricultural extension service; market information, 
inspection, regulatory work and other marketing service done hereunder in 
cooperation with the State agencies shall be done in cooperation with the 
State departments of agriculture, and State bureaus and departments of 
market. 
Sec. 203. The Secretary of Agriculture is directed and authorized: (a) To conduct, assist, and foster research, investigation, and experimen-
tation to determine the best methods of processing, preparation for market, 
packaging, handling, transporting, storing, distributing, and marketing 
agricultural products: Providtd, That the results of such research shall be 
made available to the public for the purpose of expanding the use of 
American agricultural products in such manner as the Secretary of Agricul-
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ture may determine. 
(b) To determine costs of marketing agricultural products in their various forms and through the va.rious channels and to foster and assist in the development and establishment of more efficient marketing methods (in· 
eluding analyses of methods and proposed methods), practices, and facili· 
ties, for the purpose of bringing about more efficient and orderly marketing, 
and reducing the price spread between the producer and the consumer. (c) To develop and improve standards of quality, condition, quantity, grade, and packaging, and recommend and demonstrate such standards in 
order to encourage uniformity and consistency in commercial practices. (d ) To conduct, assist, foster, and direct studies and informational pro-grams designed to eliminate artificial barriers to the free movement of 
agricultural products. 
(e) To foster and assist in the development of new or expanded markets (domestic and foreign) and new and expanded uses and in the moving of 
larger quantities of agricultural products through the private marketing 
system to consumers in the United States and abroad. (f) To conduct and cooperate in consumer education for the more 
effective utilization and greater consumption of agricultural products: Pro· 
vided, That no money appropriated under the authority of this Act shall be 
used to pay for newspaper or periodical advertising space or radio time in 
carrying out the purposes of this section and section 203 (e). (g) To collect and disseminate marketing information, including adequate 
outlook information on a market-area basis, for the purpose of anticipating 
and meeting consumer requirements, aiding in the maintenance of farm income, and bringing about a balance between production and utilization of 
agricultural products. 
(h) To inspect, certify, and identify the class, quality, quantity, and 
condition of agricultural products when shipped or received in interstate 
commerce, under such rules and regulations as the Secretary of Agriculture 
may prescribe, including assessment and collection of such fees as will be 
reasonable and as nearly as may be to cover the cost of the service rendered, 
to the end that agricultural products may be marketed to the best advantage, 
that trading may be facilitated, and that consumers may be able to obtain the quality product which they desire, except that no person shall be required to 
use the service authorized by this subsection. Any official certificate issued 
under the authority of this subsection shall be received by all officers and all 
courts of the United States as prima facie evidence of the truth of the 
statements therein contained. 
(i) To determine the needs and develop or assist in the development of 
plans for efficient facilities and methods of operating such facilities for the proper assembly, processing, transportation, storage, distribution, and han· dling of agricultural products. 
G) To assist in improving transportation services and facilities and in 
obtaining equitable and reasonable transportation rates and services and 
adequate transportation facilities for agricultural products and farm supplies 
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by making complaint or petition to the Interstate Commerce Commission, the 
Maritime Commission, the Civil Aeronautics Board, or other Federal or State 
transportation regulatory body with respect to rates, charges, tariffs, prac· 
tices, and services, or by working directly with individual carriers or groups 
of carrie.rs. 
(k) To collect, tabulate, and disseminate statistics on marketing agricultur· 
aJ products, including, but not restricted to statistics on market supplies, 
storage stocks, quantity, quality, and condition of such products in various 
positions in the marketing channel, utilization of such products, shipments 
and unloads thereof. 
(I) To develop and promulgate, for the use and at the request of any 
Federal agency or State, procurement standards and specifications for 
agricultural products, and submit such standards and specifications to such 
agency or State for use or adoption for procurement purposes. 
(m) To conduct, assist, encourage, and promote research, investigation, 
and experimentation to determine the most efficient and practical means, 
methods, and processes for the handling, storing, preserving, protecting, 
processing, and distributing of agricultural commodities to the end that such 
commodities may be marketed in an orderly manner and to the best interest 
of the producers thereof. 
(n) To conduct such other research and services and to perform such 
other activities as will facilitate the marketing, distribution, processing, and 
utilization of agricultural products through commercial channels. 
Sec. 204. (a) In order to conduct research and service work in connection 
with the preparation for market, processing, packaging, handling, storing, 
transporting, distributing, and marketing of agricu ltura l products as author· 
ized by this title, there is hereby authorized to be appropriated the following 
sums: 
(1) $2,500,000 for the fiscal year ending June 30, 1947, and each 
subsequent fiscal year. 
(2) An additional 52,500,000 for the fiscal year ending June 30, 1948, 
and each subsequent fiscal year. 
(3) An additional 55,000,000 for the fiscal year ending June 30, 1949, 
and each subsequent fiscal year. 
(4) An additional $5,000,000 for the fiscal year ending June 30, 1950, 
and each subsequent fiscal year. 
(5) An additional $5,000,000 for the fiscal year ending June 30, 1951, 
and each subsequent fiscal year. 
(6) In addition to the foregoing, such additional funds beginning with 
the fiscal year ending June 30, 1952, and thereafter as the Congress may 
deem necessary. 
Such sums appropriated in pursuance of this title shall be in addition to, and 
not in substitution for, sums appropriated or othen'lise made available to the 
Department of Agriculture. 
(b) The Secretary of Agriculture is authorized to make available from such 
funds such sums as he may deem appropriate for allotment to State 
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departments of agriculture, State bureaus and departments of markets, State 
agricultural experiment stations, and other appropria'te State agencies for 
cooperative projects in marketing service and in marketing research to 
effectuate the purposes of title 11 of this Act: Provided, That no such allotment 
and no payment under any such allotment shall be made for any fiscal year to 
any State agency in excess of the amount which such State agency makes 
available out of its own funds for such research. The funds which State 
agencies are required to make available in order to qualify for such an 
allotment shall be in addition to any funds now available to such agencies for 
marketing services and for marketing research. The allotments authorized 
under this section shall be made to the ageny or agencies best equipped and 
qualified to conduct the specific project to be undertaken. Such allotments 
shall be covered by cooperative agreements between the Secretary of Agricul-
ture and the cooperating agency and shall include appropriate provisions for 
preventing duplication or overlapping of work within the State or States 
coopera ting. Should duplication or overlapping occur subsequent to approval 
of a cooperative project or allotment of funds, the Secretary of Agriculture is 
au thorized and directed to withhold unexpended balances on such projects 
notwithstanding the prior approval thereof. 
Sec. 205. (a) In carrying out the provisions of title II of this Act, the 
Secretary of Agriculture may cooperate with other branches of the Govern-
ment, State agencies, private research organizations, purchasing and consum-
ing organizations, boards of trade, chambers of commerce, other associations 
of business or trade organizations, transportation and storage agencies and 
organizations, or other persons or corporations engaged in the production, 
transportation, storing, processing, marketing, and distribution of agricultur· 
aJ products whether operating in one or more jurisdictions. The Secretary of 
Agriculture shall have authority to enter into contracts and agreements under 
the terms of regulations promulgated by him with States and agencies of 
States, private firms, institutions, and individuals for the purpose of conduct-
ing research and service work, making and compiling reports and surveys, 
and carrying out other functions relating thereto when in his judgment the 
services or functions to be performed will be carried out more effectively, 
more rapidly, or at less cost than if performed by the Deprtment of 
Agriculture. Contracts hereunder may be made for work to be performed 
within a period not more than four years from the date of any such contract, 
and advance, progress, or other payments may be made. The provisions of 
section 3648 (31 U.S.C., sec. 529) and section 3709 (41 U.S.C., sec. 5) of the 
Revised Statutes shall not be applicable to contracts or agreements made 
under the authority of this section. Any unexpended balances of ap-
propriations obligated by contracts as authorized by this section may, 
notwithstanding the provisions of section 5 of the Act of June 20, 1874, as 
•mended (31 U.S. C., sec. 713) remain upon the books of the Treasury for not 
nore than five fiscal years before being carried to the surplus fund and 
:overed into the Treasury. Any contract made pursuant to this section shall 
·ontain requirements making the result of such research and investigations 
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available to the public by such means as the Secretary of Agriculture shall 
determine. 
(b) The Secretary of Agriculture shall promulgate such orders, rules, and 
regulations as he deems necessary to carry out the provisions of this title. ln 
his annual report to Congress, he shall include a complete statement of 
research work being performed under contracts or cooperative agreements 
under this title, showing the names of the agencies cooperating and the 
amounts expended thereon, segregated by Federal and non -Federal funds. 
Sec. 206. In order to facilitate administration and to increase the effective-
ness of the marketing research, service, and regulatory work of the Depart-
ment of Ag.riculture to the fullest extent practicable, the Secretary of 
Agriculture is authorized, notwithstanding any other provisions of law, to 
transfer, group, coordinate, and consolidate the functions, powers, duties, 
and authorities of each and every agency, division, bureau, service, section, 
or other administrative unit in the Department of Agriculture primarily 
concerned with research, service, or regulatory activities in connection with 
the marketing, transportation, storage, processing, distribution of, or service 
or regulatory activities in connection with, the utilization of, agricultural 
products, into a single administrative agency. In making such changes as may 
be necessary to carry out effectively the purposes of this title, the records, 
property, personnel, and funds of such agencies, divisions, bureaus, services, 
sections, or other administrative units in the Department of Agriculture 
affected thereby are authorized to be transferred to and used by such 
administrative agency to which the transfer may be made, but such unex-
pended balances of appropriations so transferred shall be used only for the 
purposes for which such appropriations were made. 
Sec. 207. When used in this title, the term "agricultural products" 
includes agricultural, horticultural, viticultural, and dairy products, livestock 
and poultry. bees, forest products, fish and shellfish, and any products 
thereof, including processed and manufactured products, and any and all 
products raised or produced on farms and any processed or manufactured 
product thereor. 
Sec. 208. The Secretary of Agriculture shall have the power to appoint, 
remove, and fix, in accordance with existing law, the compensation of such 
officers and employees, and to make such expenditures as he deems 
necessary including expenditures for rent outside the District of Columbia, 
travel, supplies, books, equipment, and such other expenditures as may be 
necessary to the administration of this title: Provided, That the Secretary of 
Agriculture may appoint and fix the compensation of any technically 
qualified person, firm, or organization by contract or otherwise on a 
temporary basis and for a term not to exceed six months in any fiscal year to 
perform research, inspection, classification, technical, or other special services, 
without regard to the civil-service laws or the Classification Act of 1923, as 
amended. 
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Title ru 
Sec. 301. In order to aid in implementing the research and service work 
authorized under titles I and II of this Act, and to assist in obtaining the 
fullest cooperation among Federal and State agencies, producers, farm 
organizations, and private industry, in the development of and in effectuat-
ing such research and service programs, and in order to secure the greatest 
benefits from the expenditure of funds, the Secretary of Agriculture shall 
establish a national advisory committee. The functions of such advisory 
committee shall be to consult with the Secretary of Agriculture and other 
appropriate officials of the Department of Agriculture, to make recommenda-
tions relative to research and service work authorized by this Act, and to 
assist in obtaining the cooperation of producers, farm organizations, industry 
groups, and Federal and State agencies in the furtherance of such research 
and service programs. The chairman of the committee shall be the Secretary 
of Agriculture or such other official of the Department of Agriculture as he 
shall designate. The committee shall consist of eleven members, six of whom 
shall be representatives of producers or their organizations. The committee 
shall meet at least once each quarter and at such other times as are deemed 
necessary. Members of the committee may not appoint alternates to serve in 
their stead. Committee members other than the chairman shall not be 
deemed to be employees of the United States and are not entitled to 
compensation, but the Secretary of Agricultu re is authorized to allow their 
traveling and subsistence expenses necessary in connection with their 
attendance at meetings called by him for the purposes of this section. 
Sec. 302. In the furtherance of the research and service work authorized 
by this Act, the Secretary of Agriculture may, in addition to the national 
advisory committee, establish appropriate committees, including representa-
tives of producers, industry, government, and science, to assist in effectuat-
ing specific research and service programs. 
Approved August 14, 1946 (60 Stat. 1082). 
Act of 1955 Consolidating the Hatch Act and Laws 
Supplementary Thereto 
(Amended Hatch Act) 
AN ACT To consolidate the Hatch Act of 1887 and laws supplementary there-
to relating to the appropriation of Federal funds for the support of agri-
cultural experiment s tations in the States, Alaska, Hawaii, and Puerto 
Rico. 
Be it enacted by the Senate mrd House of Representatives of tire United States of 
America in Congress assembled, That the Hatch Act of March 2, 1887, relating to 
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the appropriation of Federal funds for the support of State agricultural 
experiment stations, is hereby amended to read as follows: 
"Sec. 1. It is the policy of Congress to continue the agricultural research 
as State agricultural experiment stations which has been encouraged and 
supported by the Hatch Act of 1887, the Adams Act of 1906, the Purnell Act 
of 1925, the Bankhead-Jones Act of 1935, and title I, section 9, of that Act as 
added by the Act of August 14, 1946, and Acts amendatory and supplementa-
ry thereto, and to promote the efficiency of such research by a codification 
and simplification of such laws. As used in this Act, the terms 'State' or 
'States' are defined to include the several States, Alaska, Hawaii, and Puerto 
Rico. As used in this Act, the term 'State agricultural experiment station' 
means a department which shall have been established, under direction of 
the college or university or agricultural departments of the college or 
university in each State in accordance with an Act approved July 2, 1862 (12 
Stat. 503), entitled 'An Act donating public lands to the several States and 
Territories which may provide colleges for the benefit of agriculture and the 
mechanic arts'; or such other substantially equivalent arrangements as any 
State shall determine. 
"Sec. 2. It is further the policy of the Congress to promote the efficient 
production, marketing, distribution, and utilization of products of the farm 
as essential to the health and welfare of our peoples and to promote a sound 
and prosperous agriculture and rural life as indispensable to the maintenance 
of maximum employment and national prosperity and security. It is also the 
intent of Congress to assure agriculture a position in research equal to that of 
industry, which will aid in maintaining an equitable balance between agricul-
ture and other segments of our economy. It shall be the object and duty of the 
State agricultural experiment stations through the expenditure of the appro-
priations hereinafter authorized to conduct original and other researches, 
investigations, and experiments bearing directly on and contributing to the 
establishment and maintenance of a permanent and effective agricultural 
industry of the United States, including researches basic to the problems of 
agriculture in its broadest aspects, and such investigations as have for their 
purpose the development and improvement of the rural home and rural life 
and the maximum contribution by agriculture to the welfare of the consumer, 
as may be deemed advisable, having due regard to the varying conditions 
and needs of the respective States. 
"Sec. 3. (a) There are hereby authorized to be appropriated for the 
purposes of this Act such sums as Congress may from time to time determine 
to be necessary. 
"(b) Out of such sums each State shall be entitled to receive annually a sum 
of money equal to and subject to the same requirement as to use for marketing 
research projects as the sums received from Federal appropriations for State 
agricultural experiment stations for the fiscal year 1955, except that amounts 
heretofore made available from the fund known as the 'Regional research 
fund, Office of Experiment Stations' shall continue to be available for the 
support of cooperative regional projects as defined in subsection 3 (c) (3), and 
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the said fund shall be designated 'Regional research fund, State agricultural 
experiment stations' , and the Secretary of Agriculture shall be entitled to 
receive annually for the administration of this Act, a sum not less than that 
available for this purpose for the fiscal year ending June 30, 1955: Prcwided, 
That if the appropriations hereunder available for distribution in any fiscal 
year are less than those for the fiscal year 1955 the allotment to each State and 
the amounts for Federal administration and the regional research fund shall be 
reduced in proportion to the amount of such reduction. 
"(c) Any sums made available by the Congress in addition to those 
provided for in subsection (b) hereof for State agricultural experiment station 
work shall be distributed as follows: 
"1. Twenty per centum shall be allotted equally to each State; 
"2. Not less than 52 per centum of such sums shall be allotted to each State, 
as follows: One-half in an amount which bears the same ratio to the total 
amount to be allotted as the rural population of the State bears to the total rural 
population of all the States as determined by the last preceding decennial 
census current at the time each such additional sum is first appropriated; and 
one-half in an amount which bears the same ratio to the total amount to be 
allotted as the farm population of the State bears to the total farm population of 
all the States as determined by the last preceding decennial census current at 
the time such additional sum is first appropriated; 
"3. Not more than 25 per centum shall be allotted to the States for 
cooperative research in which two or more State agricultural experiment 
stations are cooperating to solve problems that concern the agriculture of more 
than. one State. The funds available for such purposes, together with funds 
available pursuant to subsection (b) hereof for like purpose shall be designated 
as the 'Regional research fund, State agricultural experiment stations', and 
shall be used only for such cooperative regional projects as are recommended 
by a committee of nine persons elected by and representing the directors of the 
State agricultural experiment stations, and approved by the Secretary of 
Agriculture. The necessary travel expenses of the committee of nine persons in 
performance of their duties may be paid from the fund established by this 
paragraph. 
"4. Not less than 20 per centum of any sums appropriated pursuant to this 
subsection for distribution to States shall be used by State agricultural 
experiment stations for conducting marketing research projects approved by 
the Department of Agriculture. 
"5. Three per centum shall be available to the Secretary of Agriculture for 
administration of this Act. 
"(d) Of any amount in excess of $90,000 available under this Act for 
allotment to any State, exclusive of the regional research fund, State 
agricultural experiment stations, no allotment and no payments thereof shall 
be made in excess of the amount which the State makes available out of its 
own funds for research and for the establishment and maintenance of facili-
ties necessary for the prosecution of such research: And provided further, That 
if any State fails to make available for such research purposes for any fiscal 
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year a sum equal to the amount in excess of $90,000 to which it may be entitled 
for such year, the remainder of such amount shall be withheld by the Secretary 
of Agriculture. 
"(e) 'Administration' as used in this section shall include participation in 
planning and coordinating cooperative regional research as defined in 
subsection 3 (c) 3. 
"(f) In making payments to States, the Secretary of Agriculture is 
authorized to adjust any such payment to the nearest dollar. 
"Sec. 4. Moneys appropriated pursuant to this Act shall also be available, 
in addition to meeting expenses for research and investigations conducted 
under authority of section 2, for printing and disseminating the results of such 
research, retirement of employees subject to the provisions of an Act approved 
March 4, 1940 (54 Stat. 39), administrative planning and direction, and for the 
purchase and rental of land and the construction, acquisition, alteration, or 
repair of buildings necessary for conducting research. The State agricultural 
experiment stations are authorized to plan and conduct any research autho-
rized under section 2 of this Act in cooperation with each other and such 
other agencies and individuals as may contribute to the solution of the agri-
cultural problems involved, and moneys appropriated pursuant to this Act 
shall be available for paying the necessary expenses of planning, coordinating, 
and conducting such cooperative research. 
"Sec. 5. Sums available for allotment to the States under the terms of this 
Act, excluding the regional research fund authorized by subsection 3 (c) 3, 
shall be paid to each State agricultu ral experiment station in equal quarterly 
payments beginning on the first day of july of each fiscal year upon vouchers 
approved by the Secretary of Agriculture. Each such station authorized to 
receive allotted funds shall have a chief administrative officer known as a 
director, and a treasurer or other officer appointed by the governing board of 
the station. Such treasurer or other officer shall receive and account for all 
funds allotted to the State under the provisions of this Act and shall report, 
with the approval of the director, to the Secretary of Agriculture on or before 
the first day of September of each year a detailed statement of the amount 
received under provisions of this Act during the preceding fiscal year, and of 
its disbursement on schedules prescribed by the Secretary of Agriculture. If 
any portion of the allotted moneys received by the authorized receiving officer 
of any State agricultural experiment station shall by any action or contingency 
be diminished, lost, or misapplied, it shall be replaced by the State concerned 
and until so replaced no subsequent appropriation shall be allotted or paid to 
such State. 
"Sec. 6. Bulletins, reports, periodicals, reprints of articles, and other 
publications necessary for the dissemination of results of the researches and 
experiments, including lists of publications available for distribution by the 
experiment stations, shall be transmitted in the mails of the United States 
under penalty indicia: Provided, hcrwever, That each publication shall bear such 
indicia as are prescribed by the Postmaster General and shall be mailed under 
such regulations as the Postmaster General may from time to time prescribe. 
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Such publications may be mailed from the principal place of business of the 
station or from an established subunit of said station. 
"Sec. 7. The Secretary of Agriculture is hereby charged with the responsi-
bility for the proper administration of this Act, and is authorized and directed 
to prescribe such rules and regulations as may be necessary to carry out its 
provisions. It shall be the duty of the Secretary to furnish such advice and 
assistance as will best promote the purposes of this Act, including participa-
tion in coordination of research initiated under this Act by the State 
agricultural experiment stations, from time to time to indicate such lines of 
inquiry as to him seem most important, and to encourage and assist in the 
establishment and maintenance of cooperation by and between the several 
State agricultural experiment stations, and between the stations and the 
United States Department of Agriculture. 
"On or before the first day of July in each year after the passage of this Act, 
the Secretary of Agriculture shall ascertain as to each State whether it is entitled 
to receive its share of the annual appropriations for agricultural experiment 
stations under this Act and the amount which thereupon each is entitled, 
respectively, to receive. 
"Whenever it shall appear to the Secretary of Agriculture from the annual 
statement of receipts and expenditures of funds by any State agricultural 
experiment station that any portion of the preceding annual appropriation 
allotted to that station under this Act remains unexpended, such amount shall 
be deducted from the next succeeding annual allotment to the State concerned. 
"If the Secretary of Agriculture shall withhold from any State any portion 
of the appropriations available for allotment, the facts and reasons therefor 
shall be reported to the President and the amount involved shall be kept 
separate in the Treasury until the .close of the next Congress. If the next 
Congress shall not direct such sum to be paid, it shall be carried to surplus. 
"The Secretary of Agriculture shall make an annual report to the Congress 
during the first regular session of each year of the receipts and expenditures 
and work of the agricultural experiment stations in all the States under the 
provisions of this Act and also whether any portion of the appropriation 
available for allotment to any State has been withheld and if so the reasons 
therefor. 
"Sec. 8. Nothing in this Act shall be construed to impair or modify the legal 
relation existing between any of the colleges or universities under whose 
direction State agricultural experiment stations have been established and the 
government of the States in which they are respectively located. States having 
agricultural experiment stations separate from such colleges or universities 
and established by law, shall be authorized to apply such benefits to research at 
stations so established by such States: Provided, That in any State in which more 
than one such college, university, or agricultural experiment station has been 
established the appropriations made pursuant to this Act for such State shall 
be divided between such institutions as the legislature of such State shall 
direct. 
"Sec. 9. The Congress may at any time, amend, suspend, or repeal any or 
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all of the provisions of this Act." 
Sec. 2. The following listed sections or parts of sections of the Statutes at 
Large heretofore covering the provisions consolidated in this Act are hereby 
repealed: Provided, however, That any rights or liabilities existing under such 
repealed sections or parts of sections shall not be affected by their repeal: 
Bankhead-)ones Act, title I, sections 2 to 8, June 29, 1935 (49 Stat. 436; 7 
U.S. C. 427 a-g). 
Section 9, and related provisions of section 11 of the Bankhead-] ones Act, 
title I, as added by title I of the Research and Marketing Act (60 Stat. 1082; 7 
u.s.c. 427h, 427j). 
Department of Agriculture Organic Act of 1944, title I, section lOS, 
amending the Bankhead-lones Act, title I, section 5, by adding subsection (c) 
(58 Stat. 735; 7 U.S. C. 427d). 
Act approved June 7, 1888, amending the Hatch Act (25 Stat. 176; U.S. C. 
372). 
Adams Act approved March 16, 1906 (34 Stat. 63; 7 U.S. C. 369, 371, 373, 
366, 374, 375, 361, 376, 380, 382). 
Purnell Act approved February 24, 1925 (43 Stat. 970; 7 U.S. C. 370, 371, 373, 
374, 375, 376, 366, 361, 380, 382). 
The Acts extending the benefits of the foregoing Acts to the Territory of 
Hawaii, the Territory of Alaska, and Puerto Rico; Hawaii, Act of May 16, 1928 
(45 Stat. 571; 7 U.S. C. 386, 386a, 386b); Alaska Act of june 20, 1936 (49 Stat. 
1553), as amended by Public Law 739, approved August 29, 1950 (7 U.S. C. 
369a); Alaska, Act of February 23, 1929 (45 Stat. 1256; 7 U.S. C. 386c); Puerto 
Rico, Act of March 4, 1931 (46 Stat. 1520; 7 U.S. C. 386d, e, f). 
Such portion of the Department of Agriculture Appropria tion Act of 1890, 
approved March 2, 1889, as related to examination of soils by experimental 
stations (25 Stat. 841; 7 U.S. C. 364). 
That part of the Act of October 1, 1918, relating to the Georgia Agricultural 
Experiment Station (40 Stat. 998; 7 U.S.C. 383). 
Approved August 11, 1955 (69 Stat. 671). 
Public Law 87-788 of 1962 Assis ting States in Forestry 
Research 
[Mcintire-Stennis Forestry Research Act) 
To authorize the Secretary of Agriculture to encourage and assist the several 
States in carrying on a program of forestry research, and for other 
purposes. 
Be it enacted l7y the Senate and House of Representatives of the United States of 
America in Congress assembled, That it is hereby recognized that research in 
forestry is the driving force behind progress in developing and utilizing the 
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resources of the Nation's forest and related rangelands. The production, 
protection, and utilization of the forest resources depend on strong technologi-
cal advances and continuing development of the knowledge necessary to 
increase the efficiency of forestry practices and to extend the benefits that flow 
from forest and related rangelands. It is recognized that the total forestry 
research efforts of the several State colleges and universities and of the Federal 
Government are more fully effective if there is close coordination between 
such programs, and it is further recognized tha t forestry schools are especially 
vital in the training of research workers in forestry. 
Sec. 2. In order to promote research in forestry, the Secretary of Agricul-
ture is hereby authorized to cooperate with the several States for the purpose 
of encouraging and assisting them in carrying out programs of forestry 
research. 
Such assistance shall be in accordance with plans to be agreed upon in 
advance by the Secretary and (a) land-grant colleges or agricultural experiment 
stations established under the Morrill Act of July 2, 1862 (12 Stat. 503), as 
amended, and the Hatch Act of March 2, 1887 (24 Stat. 440), as amended, and 
(b) other State-supported colleges and universities offering graduate training 
in the sciences basic to forestry and having a forestry school; however, an 
appropriate State representative designated by the State's Governor shall, in 
any agreement drawn up with the Secretary of Agriculture for the purposes of 
this Act, certify those eligible institutions of the State which will qualify for 
assistance and shall determine the proportionate amounts of assistance to be 
extended these certified institutions. 
Sec. 3. To enable the Secretary to carry out the provisions of this Act there 
are hereby authorized to be appropriated such sums as the Congress may from 
time to time determine to be necessary but not exceeding in any one fiscal year 
one-haU the amount appropriated for Federal forestry research conducted 
directly by the Department of Agriculture for the fiscal year preceding the year 
in which the budget is presented for such appropriation. Funds appropriated 
and made available to the States under this Act shall be in addition to 
allotments or grants that may be made under other authorizations. 
Sec. 4. The amount paid by the Federal Government to any State-certified 
institutions eligible for assistance under this Act shall not exceed during any 
fiscal year the amount available to and budgeted for expenditure by such 
college or university during the same fiscal year for forestry research from 
non-Federal sources. The Secretary is authorized to make such expenditures 
on the certificate of the appropriate official of the college or university having 
charge of the forestry research for which the expenditures as herein provided 
are to be made. If any or all of the colleges or universities certified for receipt of 
funds under this Act fails to make available and budget for expenditure for 
forestry research in any fiscal year sums at least as much as the amount for 
which it would be eligible for such year under this Act, the difference between 
the Federal funds available and the funds made available and budgeted for 
expenditure by the college or university shall be reapportioned by the 
Secretary to other eligible colleges or universities of the same State if there be 
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any which qualify therefor and, if there be none, the Secretary shall 
reapportion such differences to the qualifying colleges and universities of 
other States participating in the forestry research program. 
Sec. 5. Apportionments among participating States and administrative 
expenses in connection with the program shall be determined by the Secretary 
after consultation with a national advisory board of not less than seven 
officials of the forestry schools of the State-certified eligible colleges and 
universities chosen by a majority of such schools. In making such apportion-
ments consideration shall be given to pertinent factors including, but not 
limited to, areas of non-Federal commercial forest land and volume of timber 
cut annually from growing stock. 
Sec. 6. The Secretary is authorized and directed to prescribe such rules and 
regulations as may be necessary to carry out the provisions of this Act and to 
furnish such advice and assistance through a cooperative State forestry 
research unit in the Department of Agriculture as will best promote the 
purposes of this Act. The Secretary is further authorized and directed to 
appoint an advisory committee which shall be constituted to give equal 
representation to Federal-State agencies concerned with developing and 
utilizing the Nation's forest resources and to the forest industries. The 
Secretary and the national advisory board shall seek at least once each year the 
counsel and advice of the advisory committee to accomplish effectively the 
purposes of this Act. 
Sec. 7. The term "forestry research" as used in this Act shall include 
investigations relating to: (1) Reforestation and management of land for the 
production of crops of timber and other related products of the forest; (2) 
management of forest and related watershed lands to improve conditions of 
waterflow and to protect resources against floods and erosion; (3) manage-
ment of forest and related rangeland for production of forage for domestic 
livestock and game and improvement of food and habitat for wildlife; (4) 
management of forest lands for outdoor recreation; (5) protection of forest 
land and resources against fire, insects, diseases, or other destructive agents; 
(6) utilization of wood and other forest products; (7) development of sound 
policies for the management of forest lands and the harvesting and marketing 
of forest products; and (8) such other studies as may be necessary to obtain the 
fullest and most effective use of forest resources. 
Sec. 8. The term "State" as used in this Act shall include Puerto Rico. 
Approved October 10, 1962 (76 Stat. 806). 
Public Law 89-106 of 1965 Facilitating the Work of the 
Department of Agriculture 
[Specific Grants Law) 
AN ACf To facilitate the work of the Department of Agriculture, and for other 
purposes. 
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Sec. 2. The Secretary of Agriculture is authorized to make grants, for 
periods not to exceed five years' duration, to State agricultural experiment 
stations, colleges, universities, and other research institutions and organiza· 
tions and to Federal and private organizations and individuals for research to 
further the programs of the Department of Agriculture. Each recipient of 
assistance under this section shall keep such records as the Secretary shall 
prescribe, including records which fully disclose the amount and disposition 
by such recipient of the proceeds of such grants, the total cost of the project or 
undertaking in connection with which such funds are given or used, and the 
amount of that portion of the costs of the project or undertaking supplied by 
other sources, and such other records as will facilitate an effective audit. The 
Secretary of Agriculture and the Comptroller General of the United States or 
any of their duly authorized representatives shall have access for the purpose 
of audit and examination to any books, documents, papers, and records of the 
recipients that are pertinent to the grants received under this section. 
Approved August 4, 1965 (79 Stat. 431). 
Act of 1972 Improving the Economy and Living Condi-
tions in Rural America 
[Rural Development Act) 
AN ACT To provide for improving the economy and living conditions in rural 
America 
Title V-Rural Development and Small Farm 
Research and Education 
Sec. 501. Purposes.-The purpose of this title is to encourage and foster a 
balanced national development that provides opportunities for increased 
numbers of Americans to work and enjoy a high quality of life dispersed 
throughout our Nation by providing the essential knowledge necessary for 
successful programs of rural development. It is further the purpose of this 
title-
(a) to provide multistate regional agencies, States, counties, cities, 
multicounty planning and development of districts, businesses, industries, 
organizations, Indian tribes on Federal and State reservations or other 
federally recognized Indian tribal groups, and others involved with public 
services and investments in rural areas or that provide or may provide 
employment in these areas the best available scientific, technical, economic, 
organizational, environmental, and management information, and know!· 
edge useful to them, and to assist and encourage them in the interpretation 
and application of this information to practical problems and needs in rural 
development; 
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(b) to provide research and investigations in all fields that have as their 
purpose the development of useful knowledge and information to assist those 
planning, carrying out, managing, or investing in facilities, services, businesses, 
or other enterprises, public and private, that may contribute to rural 
development; 
(c) to enhance the capabilities of colleges and universities to perform the 
vital public service roles of research, transfer, and practical application of 
knowledge in support of rural development; 
(d) to expand research on innovative approaches to small farm manage-
ment and technology and extend training and technical assistance to small 
farmers so that they may fully utilize the best available knowledge on sound 
economic approaches to small farm operations. 
Sec. 502. Programs Authorized.- The Secretary of Agriculture (hereafter 
referred to as the "Secretary") is directed and authorized to conduct in 
cooperation and in coordination with colleges and universities the following 
programs to carry out the purposes of this title. 
(a) Rural Development Extension Programs.-Rural development exten-
sion programs shall consist of the collection, interpretation, and dissemination 
of useful information and knowledge from research and other sources to units 
of multistate regional agencies, State, county, municipal, and other units of 
government, multicounty planning and development districts, organizations 
of citizens contributing to rural development, business, Indian tribes on 
Federal or State reservations or other federally recognized Indian tribal 
groups, or industries that employ or may employ people in rural areas. These 
programs also shall include technical services and educational activity, 
including instruction for persons not enrolled as students in colleges or 
universities, to facilitate and encourage the use and practical application of this 
information. These programs also may include feasibility studies and planning 
assistance. 
(b) Rural Development Research.-Rural development research shall 
consist of research, investigations, and basic feasibility studies in any field or 
disdpline which may develop principles, facts, scientific and technical 
knowledge, new technology, and other information that may be useful to 
agencies of Federal, State, and local governmen t, industries in rural areas, 
Indian tribes on Federal and State reservations or other federally recognized 
Indian tribal groups, and other organizations involved in rural development 
programs and activities in planning and carrying out such programs and 
activities or otherwise be practical and useful in achieving increased rural 
development. 
(c) Small Farm Extension, Research, and Development Programs.-Small 
farm extension and research and development programs shall consist of 
extension and research programs with respect to new approaches for small 
farms in management, agricultural production techniques, farm machinery 
technology, new products, cooperative agricultural marketing, and distribu-
tion suitable to the economic development of family size farm operations. 
Sec. 503. Appropriation and Allocation of Funds.-(a) There is hereby 
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authorized to be appropriated to carry out the purposes of this title not to 
exceed $10,000,000 for the fiscal year ending June 30, 1974, not to exceed 
$15,000,000 for the fiscal year ending June 30, 1975, and not to exceed 
$20,000,000 for the fiscal year ending June 30, 1976. 
(b) Such sums as the Congress shall appropriate to carry out the purposes 
of this title pursuant to subsection (a) shall be distributed by the Secretary as 
follows: 
(1) 4 per centum to be used by the Secretary for Federal administration, 
national coordination, and program assistance to the States; 
(2) 10 per centum to be allocated by the Secretary to States to finance 
work serving two or more States in which universities in two or more States 
cooperate or which is conducted by one university to serve two or more 
States; 
(3) 20 per centum shall be allocated equally among the States; 
(4) 66 per centum shall be allocated to each State, as follows: One-half 
in an amount which bears the same ratio to the total amount to be allotted as 
the rural population of the States bears to the total rural population of all 
the States as determined by the last preceding decennial census current at 
the time each such additional sum is first appropriated; and one-half in an 
amount which bears the same ratio to the total amount to be allotted as the 
farm population of the State bears to the total farm population of all the 
States as determined by the last preceding decennial census current at the 
time such additional sum is first appropriated. 
(c) Funds appropriated under this title may be used to pay salaries, and 
other expenses of personnel employed to carry out the functions authorized by 
this title, to obtain necessary supplies, equipment, services, and rent, repair, 
and maintenance of other facilities needed, but may not be used to purchase or 
construct buildings. 
(d) Payment of funds to any State for programs authorized under section 
502(a), (b), and (c) shall be contingent upon the Secretary' s approval of an 
annual plan and budget for programs conducted under each part and 
compliance with such regulations as the Secretary may issue under this title. 
Funds shall be available for use by the State in the fiscal year for which 
appropriated and the next fiscal year following the year for which appropriated. 
Funds shall be budgeted and accounted for on such forms and at such times as 
the Secretary shall prescribe. 
(e) Funds provided to each State under this title may be used to finance 
programs through or at private and publicly supported colleges and universi-
ties other than the university responsible for administering the programs 
authorized by this title. 
Sec. 504. Cooperating Colleges and Universities.-(a) Each of the pro· 
grams authorized by this title shall be organized and conducted by one or more 
colleges or universities in each State so as to provide a coordinated program in 
each State. 
(b) To assure national coordination with programs under the Smith-Lever 
Act of 1914 and the Hatch Act (as amended, August 11, 1955), administration 
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of each State program shall be a responsibility of the institution or university 
accepting the benefits of the Morrill Act of 1862 (12 Stat. 503) as amended. Such 
administration shall be in association with the programs conducted under the 
Smith-Lever Act and the Hatch Act. The Secretary shall pay funds available to 
each State to said institution or university. 
(c) All private and publicly supported colleges and universities in a State 
including the land-grant colleges of 1890 (26 Stat. 417) shall be eligible to 
conduct or participate in conducting programs authorized under this title. 
Officia ls at universities or colleges other than those responsible for administer-
ing programs authorized by this title who wish to participate in these programs 
shall submit program proposals to the university officials responsible for 
administering these programs and they shall be responsible for approval of 
said proposals. 
(d) The university in each State responsible for administering the program 
authorized by this title shall designate an official who shall be responsible for 
programs authorized by each part of section 502 and an official who shall be 
responsible for the overall coordination of said programs. 
(e) The chief administrative officer of the university in each State responsi· 
ble for administering the program authorized by this title shall appoint a State 
Rural Development Advisory Council, consisting of not more than fifteen 
members. The adminis trative head of agriculture of that university shall serve 
as chairman. The administrative head of a principal school of engineering in 
the State shall be a member. There shall be at least ten additional members who 
shall include persons representing farmers, business, labor, banking, local 
government, multicounty planning and development districts, public and 
private colleges and Federal and State agencies involved in rural development. 
It shall be the function of the Council to review and approve annual 
program plans conducted under this title and to advise the chief administrative 
officer of the university on matters pertaining to the program authorized. 
Sec. 505. Agreements and Plans.-(a) Programs authorized under this 
title shall be conducted as mutually agreed upon by the Secretary and the 
university responsible for administering said programs in a memorandum of 
understanding which shall provide for the coordination of the programs 
authorized under this title, coordination of these programs with other rural 
development programs of Federal, State, and local government, and such 
other matters as the Secretary shall determine. 
(b) Annually said university shall submit to the Secretary an annual 
program plan for programs authorized under this title which shall include 
plans for the programs to be conducted by each cooperating and participating 
university or college and such other information as the Secretary s hall 
prescribe. Each State program must include research and extension activities 
directed toward identification of programs which are likely to have the greatest 
impact upon accomplishing the objectives of rural development in both the 
short and longer term and the use of these studies to support the State's 
comprehensive program to be supported under this title. 
Sec. 506. Withholding Funds.-When the Secretary determines that a 
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State is not eligible to receive part or all of the funds to which it is otherwise 
entitled because of a failure to satisfy conditions specified in this title, or 
because of a failure to comply with regulations issued by the Secretary under 
this title, the facts and reasons therefor shall be reported to the President, and 
the amount involved shall be kept separate in the Treasury until the expiration 
of the Congress next succeeding a session of the legislature of the State from 
which funds have been withheld in order that the State may, if it should so 
desire, appeal to Congress from the determination of the Secretary. If the next 
Congress shall not direct such sum to be paid, it shall be covered into the 
Treasury. If any portion of the moneys received by the designated officers of 
any State for the support and maintenance of programs authorized by this 
title shall by any action or contingency be diminished or lost, or be mis· 
applied, it shall be replaced by said State. 
Sec. 507. Definitions.- For the purposes of this title-
(a) "Rural development" means the planning, financing, and develop· 
ment of facilities and services in rural areas that contribute to making these 
areas desirable places in which to live and make private and business 
investments; the planning, development, and expansion of business and 
industry in rural areas to provide increased employment and income; the 
planning, development, conservation, and use of land, water, and other 
natural resources of rural areas to maintain or enhance the quality of the 
environment for people and business in rural areas; and processes and 
procedures that have said objectives as their major purposes. 
(b) The word "State" means the several States and the Commonwealth of 
Puerto Rico. 
Sec. 508. Regulations.-The Secretary is authorized to issue such regula· 
tions as may be necessary to carry out the provisions of this title. 
Approved August 30, 19n (86 Stat. 6n). 
National Agricultural Research, Extension and 
Teaching Policy Act of 19771 with Amend-
ments of 1981 and 1985 
Subtitle A- Findings, Purposes, and Definitions 
'The National Agricultural Research, Ex~nsion, and Teaching Policy Act of 19?7 is set forth 
in Title XIV of the Food and Agriculture Act of 1977, Public Law 95-113, 91 Stat. 981, 7 U.S.C. 
3101 et seq. Title XIV was amended by the Energy Security Act, Public Law 96-294, 94 Stat. 705, 
and further was extensively amended by the National Agricultural Research, Extension, and Teach· 
ing Policy Act Amendments of 1981. which were title XIV of the Agriculture and Food Act of 
1981, Public Law 97-98, 95 Stat. 1294 et seq. and was further amended by the Amendments of 
1985, which were title XIV of the Food Security Act of 1985. Public Law 99-198, 99 Stat. 1542 
tt. Stq., signed ~ember 23, 1985. This compilation was prepored by the ugis~tivt Staff 
Agricultural Reward\ Service in january 1986. 
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Findings 
Sec. 1402. Congress finds that-
(1) the Federal Government of the United States has provided funding 
support for agricultural research and extension for many years in order to 
promote and protect the general health and welfare of the people of the 
United States, and this support has significantly contributed to the 
development of the Nation's agricultural system; 
(2) the agencies conducting such federally supported research were 
established at differeht times in response to different and specific needs 
and their work is not fully coordinated; 
(3) these agencies have only been partially successful in responding to 
the needs of all persons affected by their research, and useful information 
produced through such federally supported research is not being efficient-
ly transferred to the people of the United States; 
(4) expanded agricultural research and extension are needed to meet 
the rising demand for food and fiber caused by increases in worldwide 
population and food shortages due to short-term localized, and adverse 
climatic conditions; 
(5) increased research is necessary to alleviate inadequacies of the 
marketing system (including storage, transportation, and distribution of 
agricultural and forest products) which have impaired United States 
agricultural production and utilization; 
(6) advances in food and agricultural sciences and technology have 
become increasingly limited by the concentration upon the thorough 
development and exploitation of currently known scientific principles and 
technological approaches at the expense of more fundamental research, 
and a strong research effort in the basic sciences is necessary to achieve 
breakthroughs in knowledge that can support new and innovative food 
and agricultural technologies; 
(7) Federal funding levels for agricultural research and extension in 
recent years have not been commensurate with needs stemming from 
changes in United States agricultural practices and the world food and 
agricultural situation; 
(8) new Federal initiatives are needed in the areas of-
(A) research to find alternatives to technologies based on fossil 
fuels; 
(B) research and extension on human nutrition and food consump-
tion patterns in order to improve the health and vitality of the people 
of the United States; 
(C) research to find solutions to environmental problems caused 
by technological changes in food and agricultural production; 
(D) aquacultural research and extension; 
(E) research and extension directed toward improving the manage-
ment and use of the Nation's natural and renewable resources, in 
order to meet the increased demand for forest products, conserve 
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water resources (through irrigation management, tail water reuse, 
desalination, crop conversion, and other water conservation techniques), 
conserve soil resources, and properly manage rangelands; 
(F) improving and expanding the research and extension programs 
in home economics; 
(G) extension programs in energy conservation; 
(H) extension programs in forestry and natural resources, with 
special emphasis to be given to improving the productivity of small 
private woodlands, modernizing wood harvesting and utilization, 
developing and disseminating reliable multiple-use resource manage-
ment information to all landowners and consumers, and the general 
public, wildlife, watershed, and recreational management, and cultur-
al practices (including reforestation, protection, and related matters); 
(I) research on climate, drought, and weather modification as 
factors in food and agricultural production; 
U) more intensive agricultural research and extension programs 
oriented to the needs of small farmers and their families and the 
family farm system, which is a vital component of the agricultural 
production capacity of this country; 
(K) research to expand export markets for agricultural commodities; 
(L) development and implementation, through research, of more 
efficient, less wasteful, and environmentally sound methods of 
producing, processing, marketing, and utilizing food, fiber, waste 
products, other nonfood agricultural products, and forest and rangeland 
products; 
(M) expanded programs of animal disease and health care research 
and extension; 
(N) research to develop new crops, in order to expand our use of 
varied soils and increase the choice of nutritional and economically 
viable crops available for cultivation; 
(0) investigation and analysis of the practicability, desirability, and 
feasibility of using organic waste materials to improve soil tilth and 
fertility, and extension programs to disseminate practical information 
resulting from such investigations and analyses; and 
(P) research on new or improved food processing (such as food 
irradiation) or value-added food technologies; 
(9) the existing agricultural research system consisting of the Federal 
Government, the land-grant colleges and universities, other colleges and 
universities engaged in agricultural research, the agricultural experiment 
stations, and the private sector constitute an essential national resource 
which must serve as the foundation for any further strengthening of 
agricultural research in the United States; 
(10) it is and has been the pol.icy of the United States to support food 
and agricultural research, extension, and teaching in the broadest sense of 
these terms. The partnership between the Federal Government and the 
States, as consummated in legislation and cooperative agreements, and 
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the cooperative nature of efforts to implement this policy in cooperation 
with the food and agricultural industry has been eminently successful. 
Cooperative research, extension, and teaching programs have provided 
the United States with the most productive and efficient food and 
agricultural system in the world. This system is the basis of our national 
affluence and it provides vast amounts of food and fiber to other people 
around the world. However, the food and agricultural system is dynamic 
and constantly changing. The research, extension, and teaching programs 
must be maintained and constantly adjusted to meet ever changing 
challenges. National support of cooperative research, extension, and 
teaching efforts must be reaffirmed and strengthened to meet major 
needs and challenges in the following areas: 
(A) Food and agricultural system productivity.- Increases in agri-
cultural productivity have been outstanding, however, productivity 
growth in the past decade has slowed. It is imperative that improved 
technologies and management systems be developed to maintain and 
enhance agricultural productivity in order for agricultural production 
in the Un.ited States to meet the demand of a rising world population, 
rising costs of production, and limitations on energy consumption. 
Improved productivity in food and agricultural processing and market-
ing sectors is a critical need in the national effort to achieve a strong 
economy. 
(B) Agricultural policy.-The effects of technological, economic, 
sociological, and environmental developments on the agricultural 
structure of the United States are strong and continuous. It is critical 
that emerging agricultural-related technologies, economic changes, 
and sociological and environmental developments, both national and 
international, be analyzed on a continuing basis in an interdisciplinary 
fashion to determine the effect of those forces on the structure of 
agriculture and to improve agricultural policy decisionmaking. 
(C) Development of new food, fiber, and energy sources.-Programs 
to identify and develop new crop and animal sources of food, fiber, 
and energy must be undertaken to meet future needs. 
(D) Agricultural energy use and production.-Much of the current 
agricultural technology is relatively energy intensive. It is critical that 
alternative technologies be developed to increase agricultural energy 
efficiency and to reduce dependence on petroleum based products. 
Furthermore, agriculture provides the United States with alternative 
potential sources of energy that must be assessed and developed. 
(E) Coordination of biotechnology responsibilities of Federal 
Government-Biotechnology guidelines and regulations must be made 
consistent throughout the Federal Government so they may promote 
scientific development and protect the public. The biotechnology risk 
assessment processes used by various Federal agencies must be 
standardized. 
(F) Natural resources.-Improved management of soil, water, forest, 
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and range resources is vital to maintain the resource base for food, 
fiber, and wood production. An expanded research program in the 
areas of soil and water conservation and forest and range production 
practices is needed to develop more economical and effective manage-
ment systems. Key objectives of this research are-
(i) incorporating water and soil-saving technologies into cur-
rent and evolving production practices; 
(ii) developing more cost-effective and practical conservation 
technologies; 
(iii) managing water in stressed environments; 
(iv) protecting the quality of the surface water and groundwa-
ter resources of the United States; 
(v) establishing integrated multidisciplinary organic farming 
research projects, including research on alternative farming systems, 
that will identify options from which individual farmers may select 
the production components that are most appropriate for their 
individual situations; 
(vi) developing better targeted pest management systems; and (vii) improving forest and range management technologies that 
meet demands more efficiently, better protect multiresource options, 
and enhance quality of output. 
(G) Promotion of the health and welfare of people.-The basic 
objectives of food and agricultural research, extension, and teaching 
programs are to make the maximum contribution to the health and 
welfare of people and the economy of the United States through the 
enhancement of family farms, to improve community services and 
institutions, to increase the quality of life in rural America, and to 
improve the well-being of consumers. The rapid rate of social change, 
economic instability, and current energy problems increase the need 
for expanded programs of research and extension in family financial 
management, housing and home energy consumption, food prepara-
tion and consumption, human development (including youth programs), 
and development of community services and institutions. 
(H) Human nutrition.-The challenge to meet the food needs of 
the world continues, but there is an increasing need to address 
nutrition research and educational issues associated with diet resulting 
from changing life styles and with respect to special groups such as the 
elderly, teenagers, infants, and pregnant women. 
(I) International food and agriculture.-United States agricultural 
production has proven its ability to produce abundant quantities of 
food for an expanding world population. Despite rising expectation 
for improved diets in the world today, there are instances of drought, 
civil unrest, economic crisis, or other conditions that preclude the local 
production or distribution of food. There are instances where localized 
problems impede the ability of farmers to produce needed food 
products. It is also recognized that many nations have progressive and 
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effective agricultural research programs that produce results of inter-
est and applicability to United States agriculture. The exchange of 
knowledge and information between nations is essential to the well-
being of all nations. A dedicated effort involving the Federal 
Government, the State cooperative institutions, and other colleges and 
universities is needed to expand international food and agricultural 
research, extension, and teaching programs. Improved cooperation 
and communication by the Department of Agriculture and the coopera-
tors with international agricultural research centers, counterpart agencies, 
and universities in other nations are necessary to improve food and 
agricultural progress throughout the world. 
(11) long-range planning for research, extension, and teaching is a key 
element in meeting the objectives of this title; accordingly, all of the 
elements in the food and agricultural science and education system are 
encouraged to expand their planning and coordination efforts; and 
(12) the agricultural system of the United States-
(A) is increasingly dependent on science and technology to main-
tain and improve productivity levels, manage the resource base, 
provide high quality products, and protect the environment; and 
(B) requires a constant source of food and agricultural scientific 
expertise to maintain this dynamic system. 
Purposes 
Sec. 1103. The purposes of this title are to-
(1) establish firmly the Department of Agriculture as the lead agency 
in the Federal Government for the food and agricultural sciences, and to 
emphasize that agricultural research, extension, and teaching are distinct 
missions of the Department of Agriculture; 
(2) undertake the special measures set forth in this title to improve 
the coordination and planning of agricultural research, extension, and 
teaching programs, identify needs and establish priorities for these 
programs, assure that national agricultural research, extension, and 
teaching objectives are fully achieved, and assure that the results of 
agricultural research are effectively communicated and demonstrated to 
farmers, processors, handlers, consumers, and all other users who can 
benefit therefrom; 
(3) increase cooperation and coordination in the performance of 
agricultural research by Federal departments and agencies, the States, 
State agricultural experiment stations, colleges and universities, and user 
groups; 
(4) enable the Federal Government, the States, colleges and universities, 
and others to implement needed agricultural research, extension, and 
teaching programs through the establishment of new programs and the 
improvement of existing programs, as provided for in this title; 
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(5) establish a new program of grants for high-priority agricultural 
research to be awarded on the basis of competition among research 
workers and all colleges and universities; 
(6) establish a new program of grants for facilities and instrumenta-
tion used in agricultural research; and 
(7) establish a new program of education grants and fellowships to 
strengthen research, extension, and teaching programs in the food and 
agricu ltural sciences, to be awarded on the basis of competition. 
Definitions 
Sec. 1404. When used in this title-
(1) the term "Advisory Board" means the National Agricultural Re-
search and Extension Users Advisory Board; 
(2) the term "agricultural research" means research in the food and 
agricultural sciences; 
(3) the term "aquaculture" means the propagation and rearing of 
aquacultural species, including, but not limited to, any species of finfish, 
mollusk, or crustacean (or other aquatic invertebrate), amphibian, reptile, 
or aquatic plant, in controlled or selected environments; 
(4) the terms "college" and "university" mean an educational institu-
tion in any State which (A) admits as regular students only persons 
having a certificate of graduation from a school providing secondary 
education, or the recognized equivalent of such a certificate, (B) is legally 
authorized within such State to provide a program of education beyond 
secondary education, (C) provides an educational program for which a 
bachelor's degree or any other higher degree is awarded, (D) is a public or 
other nonprofit institution, and (E) is accredited by a nationally recog-
nized accrediting agency or association; 
(5) the term "cooperative extension services" means the organizations 
established at the land-grant colleges and universities under the Smith-
Lever Act of May 8, 1914 (38 Stat. 372-374, as amended; 7 U.S.C. 341-349), 
and section 209(b) of the Act of October 26, 1974 (88 Stat. 1428, as 
amended; D.C. Code, sec. 31-1719(b)); 
(6) the term "Department of Agriculture" means the United States 
Department of Agriculture; 
(7) the term "extension" means the informal education programs 
conducted in the States in cooperation with the Department of Agriculture; 
(8) the term "food and agricultural sciences" means basic, applied, 
and developmental research, extension, and teaching activities in the 
food, agricultural, renewable natural resources, forestry, and physical and 
social sciences, in the broadest sense of these terms, including but not 
limited to, activities relating to: 
{A) agriculture, including soil and water conservation and use, the 
use of organic waste materials to improve soil tilth and fertility, plant 
and animal production and protection, and plant and animal health; 
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(B) the processing, distributing, marketing, and utilization of food 
and agricultural products; 
(C) forestry, including range management, production of forest 
and range products, multiple use of forest and rangelands, and urban 
forestry; 
(D) aquaculture; 
(E) home economics, including consumer affairs, food and nutrition, 
clothing and textiles, housing, and family well-being and financial 
management; 
(F) rural community welfare and development; 
(G) youth development, including 4-H clubs; 
(H) domestic and export market expansion for United States 
agricultural products; 
(I) production inputs, such as energy, to improve productivity; and 
0) international food and agricultural issues, such as agricultural 
development, development of institutions, germ plasm collection and 
preservation, information exchange and storage, and scientific 
exchanges; 
(9) the term "Joint Council" means the Joint Council on Food and 
Agricultural Sciences; 
(10) the term "land-grant colleges and universities" means those 
institutions eligible to receive funds under the Act of July 2, 1862 (12 Stat. 
503-505, as amended; 7 U.S. C. 301-305, 307 and 308), or the Act of August 
30, 1890 (26 Stat. 417-419, as amended; 7 U.S.C. 321-326 and 328), 
including the Tuskegee Institute; 
(11) the term "Secretary" means the Secretary of Agriculture of the 
United States; 
(12) the term "State" means any one of the fifty States, the Common-
wealth of Puerto Rico, Guam, American Samoa, the Commonwealth of 
the Northern Marianas, the Trust Territory of the Pacific Islands, the 
Virgin Islands of the United S~ates, and the District of Columbia; 
(13) the term "State agricultural experiment stations" means those 
institutions eligible to receive funds under the Act of March 2, 1887 (24 
Stat. 440-442, as amended; 7 U.S.C. 361a-361i); 
(14) the term "teaching" means formal classroom instruction, laborato-
ry instruction, and practicum experience in the food and agricultural 
sciences and matters relating thereto (such as faculty development, 
student recruitment and services, curriculum development, instructional 
materials and equipment, and innovative teaching methodologies) con-
ducted by colleges and universities offering baccalaureate or higher 
degrees; 
(15) the term "cooperating forestry schools" means those institutions 
eligible to receive funds under the Act of October 10, 1962 (16 U.S.C. 582a 
et seq.), commonly known as the Mcintire-Stennis Act of 1962; and 
(16) the term "State cooperative institutions" or "State cooperative 
agents" means institutions or agents designated by-
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(A) the Act of July 2, 1862 (7 U.S.C. 301 et seq.), commonly known 
as the First Morrill Act; 
(B) the Act of August 30, 1890 (7 U.S.C. 321 et seq.), commonly 
known as the Second Morrill Act, including the Tuskegee Institute; 
(C) the Act of March 2, 1887 (7 U.S.C. 361a et seq.), commonly 
known as the Hatch Act of 1887; 
(D) the Act of May 8, 1914 (7 U.S. C. 341 et seq.), commonly known 
as the Smith-Lever Act; 
(E) the Act of October 10, 1962 (16 U.S.C. 582a et seq.), commonly 
known as the Mcintire-Stennis Act of 1962; and 
(F) subtitles E, L, and M of this title; 
Subtitle B-Coordination and Planning of Agricultural Research, Extension, 
and Teaching 
Responsibilities of the Secretary and Department of Agriculture 
Sec. 1405. The Department of Agriculture is designated as the lead 
agency of the Federal Government for agricultural research (except with 
respect to the biomedical aspects of human nutrition concerned with diagno· 
sis or treatment of disease), extension, and teaching in the food and 
agricultural sciences, and the Secretary, in carrying out the Secretary's 
responsibilities, shall-
(1) establish jointly with the Secretary of Health and Human Services 
procedures for coordination with respect to nutrition research in areas of 
mutual interest; 
(2) keep informed of developments in, and the Nation's need for, 
research, extension, teaching, and manpower development in the food 
and agricultural sciences and represent such need in deliberations within 
the Department of Agriculture, elsewhere within the executive branch of 
the United States Government, and with the several States and their 
designated land-grant colleges and universities, other colleges and 
universities, agricultural and related industries, and other interested 
institutions and groups; 
(3) coordinate all agricul tural research, extension, and teaching activi· 
ty conducted or financed by the Department of Agriculture and, to the 
maximum extent practicable, by other agencies of the executive branch of 
the United States Government; 
(4) take the initiative in establishing coordination of State-Federal 
cooperative agricultural research, extension, and teaching programs, 
funded in whole or in part by the Department of Agriculture in each State, 
through the administrative heads of land-grant colleges and universities 
and the State directors of agricultural experiment stations and cooperative 
extension services, and other appropriate program administrators; 
(5) consult the Joint Council, Advisory Board, and appropriate adviso· 
ry committees of the Department of Agriculture in the formulation of 
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basic policies, goals, strategies, and priorities for programs of agricultural 
research, extension, and teaching; 
(6) report (as a part of the Department of Agriculture's annual budget 
submissions) to the House Committee on Agriculture, the House Commit-
tee on Appropriations, the Senate Committee on Agriculture, Nutrition, 
and Forestry, and the Senate Committee on Appropriations actions taken 
or proposed to support the recommendations of the Advisory Board; 
(7) establish appropriate review procedures to assure that agricultural 
research projects are timely and properly reported and published and that 
there is no unnecessary duplication of effort or overlapping between 
agricultural research units; 
(8) establish Federal or cooperative multidisciplinary research teams 
on major agricultural research problems with clearly defined leadership, 
budget responsibility, and research programs; 
(9) in order to promote the coordination of agricultural research of the 
Department of Agriculture, conduct a continuing inventory of ongoing 
and completed research projects being conducted within or funded by the 
Department; 
(10) coordinate all agricultural research, extension, and teaching activi-
ties conducted or financed by the Department of Agriculture with the 
periodic renewable resource assessment and program provided for in 
sections 3 and 4 of the Forest and Rangeland Renewable Resources 
Planning Act of 1974 and the appraisal and program provided for in 
sections 5 and 6 of the Soil and Water Resources Conservation Act of 1977; 
(11) coordinate the efforts of States, State cooperative institutions, 
State extension services, the Joint Council, the Advisory Board, and other 
appropriate institutions in assessing the current status of, and developing 
a plan for, the effective transfer of new technologies, including 
biotechnology, to the farming community, with particular emphasis on 
addressing the unique problems of small- and medium-sized farms in 
gaining information about those technologies; and 
(12) establish appropriate controls with respect to the development 
and use of the application of biotechnology to agriculture. 
Subcommittee on Food, Agricultural, and Forestry Research 
Sec. 1406. Section 401(h) of the National Science and Technology Policy, 
Organization, and Priorities Act of 1976 (90 Stat. 471; 42 U.S. C. 6651(h)) is 
amended by adding at the end thereof the following: "Among such standing 
subcommittees and panels of the Council shall be the Subcommittee on Food, 
Agricultural, and Forestry Research. This subcommittee shall review Federal 
research and development programs relevant to domestic and world food 
and fiber production and distribution, promote planning and coordination of 
this research in the Federal Government, and recommend policies and other 
measures concerning the food and agricultural sciences for the consideration 
of the Council. The subcommittee shall include, but not be limited to, 
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representatives of each of the following departments or agencies; the 
Department of Agriculture, the Department of State, the Depa.rtment of 
Defense, the Department of the Interior, the Department of Health and 
Human Services, the National Oceanic and Atmospheric Administration, the 
Department of Energy, the National Science Foundation, the Environmental 
Protection Agency, and the Tennessee Valley Authority. The principal repre-
sentatives of the Department of Agriculture shall serve as the chairman of the 
subcommittee." 
Joint Council on Food and Agricultural Sciences 
Sec. 1407. (a) The Secretary shall establish within the Department of 
Agriculture a committee to be known as the Joint Council on Food and 
Agricultural Sciences which shall have a term that expires September 30, 
1990. 
(b) The Joint Council shall be composed of not fewer than twenty-five 
representatives of organizations or agencies which conduct or assist in 
conducting programs of research, extension, or teaching in the food and 
agricultural sciences, including State cooperative institutions; other colleges 
and universities having a demonstrable capacity to carry out food and 
agricultural research, extension, or teaching; agencies within the Department 
of Agriculture which have significant research, extension, or teaching 
responsibilities; the Office of Science and Technology Policy; other Federal 
agencies determined by the Secretary to be appropriate, and other public and 
private institutions, producers, and representatives of the public who are 
interested in and have a potential to contribute, as determined by the 
Secretary, to the formulation of national policy in the food and agricultural 
sciences. Members shall be appointed for a term of up to three years by the 
Secretary from nominations made by the organizations and agencies de-
scribed in the preceding sentence. The terms of members shall be staggered. 
To ensure that regional differences are properly considered, at least one-half 
of the members of the Joint Council shall be appointed by the Secretary from 
among distinguished persons engaged in agricultural research, extension, or 
teaching programs at land-grant colleges and universities and State agricultur-
al experiment stations. To ensure that other agricultural institutional views 
are considered by the Joint Council, two of the members of the Joint Council 
shall be appointed by the Secretary from among persons who are distin-
guished representatives of other colleges and universities having a demonstra-
ble capacity to carry out food and agricultural research, extension, or 
teaching. To ensure that the views of food technologists are considered by 
the Joint Council, one of the members of the Joint Council shall, as 
determined to be appropriate by the Secretary, be appointed by the Secretary 
from among distinguished persons who are food technologists from accredit-
ed or certified departments of food technology, as determined by the 
Secretary. The Joint Council shall be jointly chaired by the Assistant Secretary 
of Agriculture for research, extension, and teaching, and a person to be 
254 I The Legacy 
elected from among the non-Federal membership of the Joint Council. 
(c) The Joint Council shall meet at least once during each three-month 
period. At least one meeting each year shall be a combined meeting with the 
Advisory Board. 
(d)(l) The primary responsibility of the Joint Council is to bring about 
more effective research, extension, and teaching in the food and agricul-
tura.l sciences in the United States by improving planning and coordina-
tion of publicly and privately supported food and agricultural science 
activities and by relating Federal budget development and program 
management to these processes. 
(2) The Joint Council's responsibilities shall also be to-
(A) provide a forum for the interchange of information among the 
organizations represented by the members of the Joint Council that 
will assure improved awareness among these organi:zations concern-
ing the agricultural research, extension, and teaching programs, 
results, and directions of each organization; 
(B) analyze and evaluate the economic, environmental, and social 
impacts of agricultural research, extension, and teaching programs 
conducted in the United States and determine high priority agricultur-
al research areas, and submit annual reports identifying such high 
priority research areas to the Secretary; 
(C) develop and review the effectiveness of a system, for use by 
the Secretary, of compiling, maintaining, and disseminating informa-
tion about each federally supported agricultural research or extension 
project and, to the maximum extent possible, information about 
private agricultural research and extension projects conducted by 
colleges and universities, foundations, contract research groups, busi-
nesses, and others. Information about private agricultural research 
and extension projects shall not be included in this system unless they 
are partially or entirely funded by the Federal Government or the 
organi:zations sponsoring the projects agree to the inclusion of infor-
mation about such projects; 
(D) assist the parties in developing, reviewing, and evaluating 
memoranda of understanding or other documents that detail the terms 
and conditions between the Secretary and the participants in agricultur-
al research, extension, and teaching programs under this Act and 
other Acts; 
(E) assist the Secretary in carrying out the responsibilities assigned 
to the Secretary under this title through planning and coordination in 
the food and agricultural sciences, by using, wherever possible, the 
existing regional research, extension, and teaching organizations of 
State cooperative institutions to provide regional planning and 
coordination, and by the development of recommendations and 
reports describing current and long-range needs, priorities, and goals 
in the food and agricultural sciences and means to achieve these goals; 
(F) develop, and review the effectiveness of, guidelines for use by 
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the Secretary in making competitive grants under section 2(b) of the 
Act of August 4, 1965 (79 Stat. 431; 7 U.S.C. 450i), as amended by 
section 1414 of this title; 
(G) submit a report-
(i) not later than June 30 of each year, specifying the Joint 
Council's recommendations on priorities for food and agricultural 
research, extension, and teaching programs; delineating suggested 
areas of responsibility among Federal, State, and private organiza-
tions in carrying out such programs; and specifying the levels of 
financial and other support needed to carry out such programs; 
(ii) not later than November 30 of each year, specifying ongoing 
research, extension, and teaching programs; accomplishments of 
such programs; and future expectations of these programs; and 
(iii) not later than June 30, 1983, outlining a five-year plan for 
food and agricultural sciences that reflects the coordinated views of 
the research, extension, and teaching community; and updating 
this plan every two years thereafter. 
Each such report shall be submitted to the Secretary of Agriculture. 
Minority views, if timely submitted, shall be included in such report; 
and 
(H) coordinate with the Secretary in assessing the current status 
of, and developing a plan for, the effective transfer of new technolo-
gies to the farming communi ty. 
(c) The meetings of the Joint Council shall be publicly announced in 
advance and shall be open to the public. Appropriate records of the activities 
of the Joint Council shall be kept and made available to the public on request. 
(f) The Federal Advisory Committee Act (5 U.S.C. App.) and title XVIII of 
the Food and Agriculture Act of 1977 shall not apply to the Joint Council. 
National Agricultural Research and Extension Users Advisory Board 
Sec. 1408. (a) The Secretary shall establish within the Department of 
Agriculture a board to be known as the National Agricultural Research and 
Extension Users Advisory Board which shall have a term that expires 
September 30, 1990. 
(b) The Advisory Board shall be composed of the following twenty-five 
members to be appointed by the Secretary to serve staggered terms-
(1) eight members representing producers of agricultural, forestry, 
and aquacultural products, from the various geographical regions, 
(2) four members representing consumer interests, 
(3) two members representing farm suppliers and food and fiber 
processors, 
(4) two members representing food marketing interests, 
(5) two members representing environmental interests, 
(6) one member engaged in rural development work, 
(7) two members eng01ged in human nutrition work, 
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(8) one member representing animal health interests, 
(9) one member engaged in transportation of food and agricultural 
products to domestic or foreign markets, 
(10) one member representing labor organizations primarily con-
cerned with the production, processing, distribution, or transportation of 
food and agricultural products, and 
(11) .one member representing private sector organizations involved in 
development programs and issues in developing countries. 
(c) The Advisory Board shall select a chairman and vice-chairman from its 
membership, at its first meeting each year, who shall serve in those positions 
for a term of one year. 
(d) The Advisory Board shall meet at least once during each four-month 
period. At least one meeting each year shall be a combined meeting with the 
Joint CounciL 
(e) The Advisory Board is authorized to establish such panels as it deems 
appropriate to develop information, reports, advice, and recommendations 
for the use of the Advisory Board in meeting its responsibilities. Members of 
such panels may include members of the Advisory Board, Advisory Board 
staff members, individuals from the Department of Agriculture and other 
departments and agencies of the Federal Government, and individuals from 
the private sector who have expertise in the subject to be examined by the 
paneL 
(f) (1) The Advisory Board shall have general responsibility for preparing 
independent advisory opinions on the food and agricultural sciences. 
(2) The Advisory Board shall have the specific responsibilities for-
(A) reviewing the policies, plans, and goals of programs within the 
Department of Agriculture involving the food and agricultural sciences, 
and related programs in other Federal and State departments and 
agencies and in the colleges and universities developed by the Secre-
tary under this title; 
(B) reviewing and assessing the extent of agricultural research and 
extension being conducted by private foundations and businesses, 
and the relationships of such research and extension to federally 
supported agricultural research and extension; 
(C) reviewing and providing consultation to the Secretary on 
national polides, priorities, and strategies for agricultural research and 
extension for both the short and long term; 
(D) assessing the overall adequacy of, and making recommenda-
tions to the Secretary with regard to, the distribution of resources and 
the allocation of funds authorized by this title; 
(E) preparing and submitting to the Secretary, not later than July 1 
of each year, a statement of recommendations as to allocations of 
responsibilities and levels of funding among federally supported 
agricultural research and extension programs, which shall include a 
review and an assessment of the allocation of funds for agricultural 
research and extension made for the preceding fiscal year by the 
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organizations represented on the Joint Council. Minority views, if 
timely submitted, shall be included in the submission. The Secretary 
shall submit copies of the statement to the Subcommittee on Food and 
Renewable Resources of the Federal Coordinating Council for Science, 
Engineering, and Technology, and the Joint Council; 
(F) not later than February 20 of each year submitting a report on 
its appraisal of the President's proposed budget for the food and 
agricultural sciences for the fiscal year beginning in such year and the 
recommendations of the Secretary contained in the annual report 
submitted by the Secretary pursuant to the provisions of section 1410 
of this title. Such report shall be submitted to the President, the House 
Committee on Agriculture, the House Committee on Appropriations, 
the Senate Committee on Agriculture, Nutrition, and Forestry, and the 
Senate Committee on Appropriations. The report may include the 
separate views of members of the Advisory Board. The first report 
shall be due not later than March 1, 1979; and 
(G) coordinating with the Secretary in assessing the current status 
of, and developing a plan for, the effective transfer of new technolo-
gies to the farming community. 
Existing Research Programs 
Sec. 1409. It is the intent of Congress in enacting this title to augment, 
coordinate, and supplement the planning, initiation, and conduct of agricul-
tural research programs existing prior to the enactment of this title, except 
that it is not the intent of Congress in enacting this title to limit the authority 
of the Secretary of Health and Human Services under any Act which the 
Secretary of Health and Human Services administers. 
Federal-State Partnership and Coordination 
Sec. 1409A. (a) A unique partnership arrangement exists in food and 
agricultural research, extension, and teaching between the Federal Govern-
ment and the governments of the several States whereby the States have 
accepted and have supported, through legislation and appropriations-
(!) research programs under-
(A) the Act of March 2, 1887 (7 U.S.C. 361a et seq.), commonly 
known as the Hatch Act of 1887; 
(B) the Act of October 10, 1962 (16 U.S. C. 582a et seq.), commonly 
known as the Mcintire-Stennis Act of 1962; 
(C) subtitle E of this title; and 
(0) subtitle G of this title; 
(2) extension programs under subtitle G of this title and the Act of 
May 8, 1914 (7 U.S. C. 341 et seq.), commonly known as the Smith-Lever 
Act; 
(3) teaching programs under-
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(A) the Act of July 2, 1862 (7 U.S. C. 301 et seq.), commonly known 
as the First Morrill Act; 
(B) the Act of August 30, 1890 (7 U.S.C. 321 et seq.), commonly 
known as the Second Morrill Act; and 
(C) the Act of June 29, 1935 (7 U.S.C. 329), commonly known as 
the Bankhead-Jones Act; and 
(4) international agricultural programs under title XII of the Foreign 
Assistance Act of 1961 (22 U.S. C. 2220a et seq.). 
This partnership in publicly supported agricultural research, extension, and 
teaching involving the programs of Federal agencies and the programs of the 
States has played a major role in the outstanding successes achieved in 
meeting the varied, dispersed, and in many cases, site-specific needs of 
American agriculture. This partnership must be preserved and enhanced. 
(b) In order to promote research and education in food and human 
nutrition, the Secretary may establish cooperative human nutrition centers to 
focus resources, facilities, and scientific expertise on particular high priority 
nutrition problems identified by the r;:>epartment. Such centers shall be 
established at State cooperative institutions; and at other colleges and 
universities, having a demonstrable capacity to carry out human nutrition 
research and education. 
(c) In order to meet the increasing needs of consumers and to promote 
the health and welfare of people, the Secretary shall ensure that the 
cooperative research, extension, and teaching programs of the various States 
adequately address the challenges described in paragraph (10) of section 1402 
of this title. The Secretary may implement new cooperative initiatives in 
home economics and related disciplines to address such challenges. 
(d)(1) To promote research for purposes of developing agricultural policy 
alternatives, the Secretary is encouraged-
(A) to designate at least one State cooperative institution to con-
duct research in an interdisciplinary fashion; and 
(B) to report on a regular basis with respect to the effect of 
emerging technological, economic, sociological, and environmental 
developments on the structure of agriculture. 
(2) Support for this effort should include grants to examine the role of 
various food production, processing, and distribution systems that may 
primarily benefit small- and medium-sized family farms, such as diversi-
fied farm plans, energy, water, and soil conservation technologies, direct 
and cooperative marketing, production and processing cooperatives, and 
rural community resource management. 
(e) To address more effectively the critical need for reducing farm input 
costs, improving soil, water, and.energy conservation on farms and in rural 
areas, using sustainable agricultural methods, adopting alternative process-
ing and marketing systems, and encouraging rural resources management, 
the Secretary is encouraged to designate at least one State agricultural 
experiment station and one Agricultural Research Service facility to examine 
these issues in an integrated and comprehensive manner, while conducting 
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ongoing pilot projects contributing additional research through the Federal-
State partnership. 
Secretary's Report 
Sec. 1410. The Secretary shall submit to the President and Congress by 
January 1 of each year a report on the Nation's agricultural research, 
extension, and teaching activities, and such report shall include-
(!) a review covering the following three categories of activities of the 
Department of Agriculture with respect to agricultural research, extension, 
and teaching activities and the relationship of these activities to similar 
activities of other departments and agencies of the Federal Government, 
the States, colleges and universities, and the private sector-
(A) a current inventory of such activities organized by statutory 
authorization and budget outlay; 
(B) a current inventory of such activities organized by field of basic 
and applied science; and 
(C) a current inventory of such activities organized by commodity 
and product category; 
(2) the statements of recommendations of the Joint Council developed 
pursuant to the provisions of section 1407(d)(2)(G) of this title and the 
statement of recommendations of the Advisory Board developed pursu-
ant to the provisions of section 1408(f)(2)(E) of this title; and 
(3) in the second and succeeding years, a five-year projection of 
national priorities with respect to agricultural research, extension, and 
teaching, taking into account both domestic and international needs. 
Support for the Joint Council and Advisory Board 
Sec. 1412. (a) To assist the Joint Council and the Advisory Board in the 
performance of their duties, the Secretary may appoint, after consultation 
with the cochairpersons of the Joint Council and the chairperson of the 
Advisory Board-
(1) a full-time executive director who shall perform such duties as the 
cochairpersons of the Joint Council and the chairperson of the Advisory 
Board may direct and who shall receive compensation at a rate not to 
exceed the rate payable for GS-18 of the General Schedule established in 
section 5332 of title 5, United States Code; and 
(2) a professional staff of not more than five full-time employees 
qualified in the food and agricultural sciences, of which one shall serve as 
the executive secretary to the Joint Council and one shall serve as the 
executive secretary to the Advisory Board. 
(b) The Secretary shall provide such additional clerical assistance and 
staff personnel as may be required to assist the Joint Council and Advisory 
Board in carrying out their duties. 
(c) In formulating their recommendations to the Secretary, the Joint 
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Council and Advisory Board may obtain the assistance of Department of 
Agriculture employees, and, to the maximum extent practicable, the assis-
tance of employees of other Federal departments and agencies conducting 
related programs of agricultural research, extension, and teaching and of 
appropriate representatives of colleges and universities, including State 
agricultural experiment stations, cooperative extension services, and other 
non-Federal organizations conducting significant programs in the food and 
agricultural sciences. 
General Provisions 
Sec. 1413. (a) Any vacancy in the Joint Council or the Advisory Board 
shall not affect their powers under this title and shall be filled in the same 
manner as the original position. 
(b) Members of the Joint Council and Advisory Board shall serve without 
compensation, if not otherwise officers or employees of the United States, 
except that they shall, while away from their homes or regular places of 
business in the performance of services under this title, be allowed travel 
expenses, including per diem in lieu of subsistence, in the same manner as 
persons employed intermittently in the Government service are allowed 
expenses under sections 5701 through 5707 of title 5 of the United States 
Code. 
(c) There are authorized to be appropriated annually such sums as 
Congress may determine necessary to carry out the provisions of section 1412 
of this title and subsection (b) of this section. 
(d) The Subcommittee on Food, Agricultural. and Forestry Research, the 
Joint Council. and the Advisory Board shall improve communication and 
interaction among themselves and with others in the agricultural sciences 
and education system through such mechanisms as the exchange of reports, 
joint meetings, and the use of liaison representatives. 
(e) The President shall appoint, by and with the advice and consent of the 
Senate; an Assistant Secretary of Agriculture who shall perform such duties 
as are necessary to carry out this title and who shall receive compensation at 
the rate now or hereafter prescribed by law for Assistant Secretaries of 
Agriculture. 
Biomass Energy EducaHonal and Technical Assistance Programs 
Sec. 1413A. (a) The Secretary, in cooperation with State directors of 
cooperative extension, administrators of extension for land-grant colleges 
and universities, State foresters or equivalent State officials and the heads of 
other Federal departments and agencies, shall provide educational programs 
for producers of agricultural commodities, wood, and wood products to--
{1) inform such producers of the feasibility of using biomass for 
energy; 
(2) disseminate to such producers information regarding the results of 
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research regarding the use of biomass for energy; 
(3) inform such producers of the best available technology for the use 
of biomass for energy; 
(4) provide technical assistance to such producers to improve their 
ability to efficiently use biomass for energy; and 
(5) disseminate to such producers the results of research on energy 
conservation techniques and encourage such producers to adopt such 
techniques. 
(b) All appropriate educational methods, including meetings, short courses, 
workshops, tours, demonstrations, publications, news releases, and radio 
and television programs may be used to carry out subsection (a). 
(c) The State director of cooperative extension in each State shall develop 
a single, comprehensive, and coordinated plan which includes every biomass 
energy educational and technical assistance program in effect or proposed in 
such State, except that in those States which contain more than one 
land-grant college or university, such plan shall be jointly developed by the 
administrative heads of extension of such institutions. Such plan shall be 
developed with the full participation of the State forester or the equivalent 
State officials of such State. Each State's plan shall be submitted to the 
Secretary annually for approval . The Advisory Board shall review and make 
recommendations to the Secretary pertaining to programs conducted under 
this section. Each State shall submit an annual progress report on the 
operation of its plan to the Secretary before January 1 following the fiscal year 
for which such report is made. 
(d) Funds made available under this section shall be provided to the State 
director of cooperative extension and the admin.istrators of extension for 
land-g.rant colleges and universities in each State in a manner consistent with 
the effective implementation of this section. 
(e) For purposes of this section-
(1) the term "biomass" means any organic matter which is available 
on a renewable basis, including agricultural crops and agricultural wastes 
and residues, wood and wood wastes and residues, and animal wastes, 
except that such term does not include aquatic plants and municipal 
wastes; 
(2) the term "biomass energy'' means any gaseous, liquid, or solid 
fuel produced by conversion of biomass, and energy or steam derived 
from the direct combustion of biomass for the generation of electricity, 
mechanical power, or industrial process heat; and 
(3) the term "municipal wastes" means any organic matter, including 
sewage, sewage sludge, and industrial or commercial waste, and mixtures 
of such matter and inorganic refuse-
(i) from any publicly or privately operated municipal waste 
collection or similar disposal system; or 
(ii) from similar waste flows (other than such flows which 
constitute agricultural or wood wastes or residues from wood 
harvesting activities or production of forest products). 
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(f) there is authorized to be appropriated to carry out this section 
$10,000,000 for each of the fiscal years 1981, 1982, 1983, and 1984. 
Subtitle C-Agricultural Research and Education Grants and Fellowships 
Program of Competitive, Special, and Facilities Grants for 
Agricultural Research 
Sec. 1414. Section 2 of the Act of August 4, 1965 (79 Stat. 431; 7 U.S.C. 
450i), is amended to read as follows: 
Sec. 2. (a) In order to promote research in food, agriculture, and related 
areas, a research grants program is hereby established in the Department of 
Agriculture. 
(b) The Secretary of Agriculture is authorized to make competitive grants, 
for periods not to exceed five years, to State agricultural experiment stations, 
all colleges and universities, other research institutions and organizations, 
Federal agencies, private organizations or corporations, and individuals, for 
research to further the programs of the Department of Agriculture. To the 
greatest extent possible the Secretary shall allocate these grants to high 
priority research taking into consideration, when available, the determina-
tions made by the Joint Council on Food and Agricultural Sciences and the 
National Agricultural Research and Extension Users Advisory Board identi-
fying high priority research areas. For purposes of the preceding sentence, 
high priority research shall include-
(!) basic research aimed at the discovery of new scientific principles 
and techniques that may be applicable in agriculture and forestry; 
(2) research, with emphasis on biotechnology, aimed at the develop-
ment of new and innovative products, methods, and technologies relating 
to biological nitrogen fixation, photosynthesis, and other processes which 
will improve and increase the production of agricultural and forestry 
resources; 
(3) basic and applied research in the fields of animal productivity and 
health; 
(4) basic and applied research in the fields of soil and water; 
(5) basic and applied research in the field of human nutrition; 
(6) research to develop new strains of crops and new promising crops, 
including guayule, jojoba, and others; 
(7) research to reduce farm input costs through the collection of 
national and international data and the transfer of appropriate technology 
relating to sustainable agricultural systems, soil, energy, and water 
conservation technologies, rural and farm resource management, and the 
diversification of farm product processing and marketing systems; and 
(8) research to develop new and alternative industrial uses for agricul-
tural crops. 
In seeking research proposals and in performing peer review evaluation of 
such proposals under this subsection, the Secretary shall seek the widest 
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participation of qualified scientists in the Federal Government, all colleges 
and universities, State agricultural experiment stations, and the private 
sector. No grant may be made under this subsection for any purpose for 
which a grant may be made under subsection (d) or for the planning, repair, 
rehabilitation, acquisition, or construction of a building or a facility. The 
research grants shall be made without regard to matching funds by the recipi-
ent or recipients of such grants. There are authorized to be appropriated, 
for the purpose of carrying out this subsection, $70,000,000 for each of the 
fiscal years ending September 30, 1986, through September 30, 1990. Four 
percent of the amount appropriated for each of such fiscal years to carry out 
this subsection may be retained by the Secretary to pay administrative costs 
incurred by the Secretary to carry out this subsection. 
(c) The Secretary of Agriculture is authorized to make grants, for periods 
not to exceed five years in duration-
(1) to land-grant colleges and universities, research foundations estab-
lished by land-grant colleges and universities, State agricultural experi-
ment stations, and to all colleges and universities having a demonstrable 
capacity in food and agricultural research, as determined by the Secretary 
to carry out research to facilitate or expand promising breakthroughs in 
areas of the food and agricultural sciences of importance to the Nation; 
and 
(2) to State agricultural experiment stations, land-grant colleges and 
universities, research foundations established by land-grant colleges and 
universities, colleges and universities receiving funds under the Act of 
October 10, 1962 (16 U.S.C. 582a et seq.) and accredited schools or colleges 
of veterinary medicine, to facilitate or expand ongoing State-Federal food 
and agricultural research programs that (A) promote excellence in research, 
(B) promote the development of regional research centers, (C) promote 
the research partnership between the Department of Agriculture and such 
colleges and universities, such research foundations or State agricultural 
experiment stations, or (D) facilitate coordination and cooperation of 
research among States. 
No grant may be made under this subsection for any purpose for which a 
grant may be made under subsection (d) or for the planning, repair, 
rehabilitation, acquisition, or construction of a building or facility. These 
grants shall be made without regard to matching funds. Four percent of the 
amount appropriated for any fiscal year to carry out this subsection may be 
retained by the Secretary to pay administrative costs incurred by the 
Secretary to carry out this subsection. 
(d) The Secretary of Agriculture shall make annual grants to support the 
renovation and refurbishment (including energy retrofitting) of research 
spaces in buildings or spaces to be used for research, and the purchase and 
installation of fixed equipment in such spaces. Such grants may be used for 
new construction only for auxiliary facilities and fixed equipment used for 
research in such facilities, such as greenhouses, insectaries, and research 
farm structures and installations. Such grants shall be made to-
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(1) each State agricultural experiment station in an amount of $100,000 
or an amount which is equal to 10 per centum of the funds received by 
such station under the Act of March 2, 1887 (24 Stat. 440-442, as amended; 
7 U.S.C. 361a-36li), and the Act of October 10, 1962 (76 Stat. 806-807, as 
amended; 16 U.S.C. 582a, 582a-1-582a-7), whichever is greater: Prcroided, 
That of any amount in excess of $50,000 made available under this 
paragraph during any year for allotment to a State agricultural experiment 
station, no payment thereof shall be made in excess of the amount which 
the station makes available during that year for the purposes for which 
grants under this paragraph are made available; 
(2) each accredited college of veterinary medicine and State agricultur-
al experiment station which receives funds from the Federal Government 
for animal health research, in an amount which is equal to 10 per centum 
of the animal health research funds received by such college or experi-
ment station from the Federal Government during the previous fiscal 
year; 
(3) each forestry school not described in paragraph (1) of this subsection, 
which is eligible to receive funds under the Act of October 10, 1962 (16 
U.S. C. 582a et seq.), in an amount which is equal to 10 per centum of the 
funds received by such school under that Act; and 
(4) each college eligible to receive funds under the Act of August 30, 
1890 (7 U.S.C. 321 et seq.), including Tuskegee Institute, in an amount 
which is equal to 10 per centum of the funds received by such college 
under section 1445 of the National Agricultural Research, Extension, and 
Teaching Policy Act of 1977. 
Any college or State agricultural experiment station eligible for annual grants 
under this subsection may elect to defer the receipt of an annual grant for any 
fiscal year for up to five years: Provided, That the total amounts deferred may 
not exceed $1,000,000. Application may be made for receipt of deferred 
gi-ants at any time during the five years, subject to the matching funds 
requirement of this subsection and the availability of appropriations under 
this subsection. 
(e) Each recipient of assistance under this section shall keep such records 
as the Secretary of Agriculture shall, by regulation, prescribe, including 
records which fully disclose the amounts and disposition by such recipient of 
the proceeds of such grants, the total cost of the project or undertaking in 
connection with which such funds are given or used, and the amount of that 
portion of the costs of the project or undertaking in connection with which 
such funds are given or used, and the amount of that portion of the costs of 
the project or undertaking supplied by other sources, and such other records 
as will facilitate an effective audit. The Secretary of Agriculture and the 
Comptroller General of the United States or any of their duly authorized 
representatives shall have access for the purpose of audit and examination to 
any books, documents, papers, and records of the recipients that are 
pertinent to the grants received under this section. 
(f) The Secretary of Agriculture shall limit allowable overhead costs, with 
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respect to grants awarded under this section, to those necessary to carry out 
the purposes of the grants. 
(g) Except as otherwise provided in subsection (b) of this section, there 
are hereby authorized to be appropriated such sums as are necessary to carry 
ou t the provisions of this section. 
(h) The Secretary of Agriculture is authorized to issue such rules and 
regulations as the Secretary deems necessary to carry out the provisions of 
this section. 
Sec. 1416. Extends and amends the Research Facilities Act of 1963. 
Grants for Research on the Production and Marketing of Alcohols and 
Industrial Hydrocarbons from Agricultural Commodities and 
Forest Products, and Agricultural Chemicals and Other Products 
from Coal Derivatives 
Sec. 1419. (a) The Secretary shall make grants under this subsection to 
colleges, universities, Government corporations, and Federal laboratories for 
the purpose of conducting research related to the production and marketing 
of (I) coal tar, producer gas, and other coal derivatives for the manufacture of 
agricultural chemicals, methanol, methyl fuel, and alcohol-blended motor 
fuel (such agricultural chemicals to include, but not be limited to, fertilizers, 
herbicides, insecticides, and pesticides), (2) alcohol and other forms of 
biomass energy as substitutes for petroleum or natural gas, and (3) other 
industrial hydrocarbons made from agricultural commodities and forest 
products. The authority to conduct research under paragraph (2) does not 
include authority to conduct research with respect to technology demonstra-
tions of integrated systems for commercialization of technologies for applica-
tions other than agricultural or uniquely rural applications. The Secretary 
may make grants under this subsection to such colleges, universities, 
Government corporations, and Federal laboratories for the purpose of 
conducting research relating to the development of the most economical and 
commercially feasible means of collecting and transporting wastes, residues, 
and by-products for use as feedstocks for the production of alcohol and other 
forms of biomass energy. At least 25 per centum of the amount appropriated 
in any fiscal year for research under paragraph (2) shall be made available for 
grants under this subsection for research, relating to the production of 
alcohol, to identify and develop agricultural commodities, including alfalfa, 
sweet sorghum, black locust, and cheese whey, which may be suitable for 
such production. At least 25 per centum of the amount appropriated in any 
fiscal year for research under paragraph (2) shall be made available for grants 
under this subsection for research relating to the development of technolo-
gies for increasing the energy efficiency and commercial feasibility of alcohol 
production, including processes of cellulose conversion and cell membrane 
technology. There are hereby authorized to be appropriated for the purposes 
of carrying out the provision of this subsection, 53,000,000 for the fiscal year 
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ending September 30, 1978, and such sums as may be necessary for the 
subsequent fiscal years ending September 30, 1979, September 30, 1980, 
September 30, 1981, September 30, 1982, September 30, 1983, September 30, 
1984, and September 30, 1985: Pr(JVided, That the total amount of such 
appropriations shall not exceed $40,000,000 during the eight-year period 
beginning October 1, 1977, and shall not exceed such sums as may be 
authorized by law for any fiscal year subsequent to such period: Pr(JVidtd 
furlhtr, That not more than a total of $5,000,000 may be awarded to the 
colleges and universities of any one State. In addition to the authorization 
of appropriations provided in the preceding sentence, there is authorized to 
be appropriated for grants to conduct research described in paragraph (2) and 
in the third sentence of this subsection $12,000,000 for each of the fiscal years 
ending September 30, 1981; September 30, 1982; September 30, 1983; and 
September 30, 1984. 
(b) For purposes of subsection (a)-
(1) the term "biomass" means any organic matter which is available 
on a renewable basis, including agricultural crops and agricultural wastes 
and residues, wood and wood wastes and residues, and animal wastes, 
except that such term does not include aquatic plants and municipal 
wast·es; 
(2) the term "biomass energy" means any gaseous, liquid, or solid 
fuel produced by conversion of biomass, and energy or steam derived 
from the direct combustion of biomass for the generation of electricity, 
mechanical power, or industrial process heat; and 
(3) the term "municipal wastes" means any organic matter, including 
sewage, sewage sludge, and industrial or commercial waste, and mixtures 
of such matter and inorganic refuse-
(i) from any publicly or privately operated municipal waste 
collection or similar disposal system; or 
(ii) from similar waste flows (other than such flows which 
constitute agricultural wastes or residues, or wood wastes or 
residues from wood harvesting activities or production of forest 
products) . 
Subtitle 0-National Food and Human Nutrit ion Research and Extension 
Program 
Findings and Declarations 
Sec. 1421. (a) Congress hereby finds that there is increasing evidence of a 
relationship between diet and many of the leading causes of death in the 
United States: that improved nutrition is an integral component of preventive 
health care; that there is a serious need for research on the chronic effects of 
diet on degenerative diseases and related disorders; that nutrition and health 
considerations are important to United States agricultural policy; that there is 
insuffident knowledge concerning predse human nutritional requirements, 
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the interaction of the various nutritional constituents of food, and differences 
in nutritional requirements among different population groups such as 
infants, children, adolescents, elderly men and women, and pregnant 
women; and that there is a critical need for objective data concerning food 
safety, the potential of food enrichment, and means to encourage better 
nutritional practices. 
(b) It is hereby declared to be the policy of the United States that the 
Department of Agriculture conduct research in the fields of human nutrition 
and the nutritive value of foods and conduct human nutrition and education 
activities, as provided in this subtitle. 
Definitions 
Sec. 1430. When used in this subtitle-
(1) the term "eligible institution" means an accredited school or 
college of veterinary medicine or a State agricultural experiment station 
that conducts animal health and disease research; 
(2) the term "dean" means the dean of an accredited school or college 
of veterinary medicine; 
(3) the term "director" means the director of a State agricultural 
experiment station which qualifies as an eligible institution; 
(4) the term "Board" means the Animal Health Science Research 
Advisory Board; and 
(5) the term "animal health research capacity" means the capacity of 
an eligible institution to conduct animal health and disease research, as 
determined by the Secretary. 
Authorization to the Secretary of Agriculture 
Sec. 1431. In order to carry out the purpose of this subtitle, the Secretary 
is hereby authorized to cooperate with, encourage, and assist the States in 
carrying out programs of animal health and disease research at eligible 
institutions in the manner hereinafter described in this subtitle. 
Animal Health Science Research Advisory Board 
Sec. 1432. (a) the S~cretary shall establish a board to be known as the 
Animal Health Science Research Advisory Board which shall have a term that 
expires September 30, 1990, and which shall be composed of the following 
eleven members-
(1) a representative of the Agricultural Research Service of the Depart-
ment of Agriculture, 
(2) a representative of the Cooperative State Research Service of the 
Department of Agriculture, 
(3) a representative of the Animal and Plant Health Inspection Service 
of the Department of Agriculture, 
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(4) a representative of the Bureau of Veterinary Medicine of the Food 
and Drug Administration of the Department of Health, Education, and 
Welfare, and 
(5) seven members appointed by the Secretary-
(A) two persons representing accredited colleges of veterinary 
medicine, 
(B) two persons representing State agricultural experiment stations, 
and 
(C) three persons representing national livestock and poultry 
organizations. 
The members shall serve without compensation, if not otherwise officers or 
employees of the United States, except that they shall, while away from their 
homes or regular places of business in the performance of services for the 
Board, be allowed !Tavel expenses, including per diem in lieu of subsistence, 
in the same manner as persons employed intermittently in the Government 
service are allowed expenses under sections 5701 through 5707 of title 5 of the 
United States Code. 
(b) The Board shall meet at the call of the Secretary, but at least once 
annually, to consult with and advise the Secretary with respect to the 
implementation of this subtitle and to recommend immediate priorities for 
the conduct of research programs authorized under this subtitle, under such 
rules and procedures for conducting business as the Secretary shall, in the 
Secretary's discretion, prescribe. 
Duties of the Secretary of Agriculture 
Sec. 1422. ln order to carry out the policy of this subtitle, the Secretary 
shall develop and implement a national food and human nutrition research 
and extension program that shall include, but not be limited to-
(1) research on human nutritional requirements; 
(2) research on the nutrient composition of foods and the effects of 
agricultural practices, handling, food processing, and cooking on the 
nutrients they contain; 
(3) surveillance of the nutritional benefits provided to participants in 
the food programs administered by the Depar!Tnent of Agriculture; 
(4) research on the factors affecting food preference and habits; and 
(5) the development of techniques and equipment to assist consumers 
in the home or in institutions in selecting food that supplies a nutritionally 
adequate diet. 
Research by the Department of Agriculture 
Sec. 1423. (a) The Secretary shall establish research into food and human 
nutrition as a separate and distinct mission of the Department of Agriculture, 
and the Secretary shall increase support for such research to a level that 
provides resources adequate to meet the policy of this subtitle. 
Appendix I 269 
(b) The Secretary, in administering the food and human nutrition re-
search program, shall periodically consult with the administrators of the 
other Federal departments and agencies that have responsibility for pro-
grams dealing with human food and nutrition, as to the specific research 
needs of those departments and agencies. 
Subtitle E-Animal Health and Disease Research 
Purpose 
Sec. 1429. It is the purpose of this subtitle to promote the general welfare 
through the improved health and productivity of domestic livestock, poultry, 
aquatic animals, and other income-producing animals which are essential to 
the Nation's food supply and the welfare of producers and consumers of 
animal products; to improve the health of horses; to facilitate the effective 
treatment of, and, where possible, prevent animal and poultry diseases in 
both domesticated and wild animals which, if not controlled, would be 
disastrous to the United States livestock and poultry industries and endanger 
the Nation's food supply; to minimize livestock and poultry losses due to 
transportation and handling; to protect human health through control of 
animal diseases transmissible to humans; to improve methods of controlling 
the births of predators and other animals; and otherwise to promote the 
general welfare through expanded programs of research and extension to 
improve animal health. It is recognized that the total animal health and 
disease research and extension efforts of the several State colleges and 
universities and of the Federal Government would be more effective if there 
were close coordination between such programs, and it is further recognized 
that colleges and universities having accredited schools or colleges of 
veterinary medicine and State agricultural experiment stations that conduct 
animal health and disease research are especially vital in training research 
workers in animal health. 
Appropriations for Continuing Animal Health and Disease 
Research Programs 
Sec. 1433. (a) There are authorized to be appropriated such funds as 
Congress may determine necessary to support continuing animal health and 
disease research programs at eligible institutions, but not to exceed 525,000,000 
annually for the period beginning Octber 1, 1981, and ending September 30, 
1990, and not in excess of such sums as may after the date of enactment of 
this title be authorized by law for any subsequent fiscal year. Funds 
appropriated under this section shall be used: (1) to meet expenses of 
conducting animal health and disease research, publishing and disseminat-
ing the results of such research, and contributing to the retirement of 
employees subject to the provisions of the Act of March 4, 1940 (54 Stat. 
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39-40, as amended; 7 U.S.C. 331); (2) for administrative planning and direc-
tion; and (3) to purchase equipment and supplies necessary for conducting 
such research. 
(b) Funds appropriated under subsection (a) of this section for any fiscal 
year shall be apportioned as follows: 
(1) Four per centum shall be retained by the Department of Agricul-
ture for administration, program assistance to the eligible institutions and 
program coordination. 
(2) Forty-eight per centum shall be distributed among the several 
States in the proportion that the value of an income to producers from 
domestic livestock and poultry in each State bears to the total value of and 
income to producers from domestic livestock and poultry in all the States. 
The Secretary shall determine the total value of and income from domestic 
livestock and poultry in all the States and the proportionate value of and 
income from domestic livestock and poultry for each State, based on the 
most current inventory of all cattle, sheep, swine, horses, and poultry 
published by the Department of Agriculture. 
(3) Forty-eight per centum shall be distributed among the several 
States in the proportion that the animal health research capacity of the 
eligible institutions in each State bears to the total animal health research 
capacity in all the States. The Secretary shall determine the animal health 
research capacity of the eligible institutions with the advice, when 
available, of the Board. 
(c) In each State with one or more accredited colleges of veterinary 
medicine, the deans of the accredited college or colleges and the director of 
the State agricultural experiment station shall develop a comprehensive 
animal health and disease research program for the State based on the animal 
health research capacity of each eligible institution in the State, which shall be 
submitted to the Secretary for approval and shall be used for the allocation of 
funds available to the State under this section. 
(d) When the amount available under this section for allotment to any 
State on the basis of domestic livestock and poultry values and income 
exceeds the amount for which the eligible institution or institutions in the 
State are eligible on the basis of animal health research capacity, the excess 
may be used, at the discretion of the Secretary, for remodeling of facilities, 
construction of new facilities, or increase in staffing, proportionate to the 
need for added research capacity. 
(e) Whenever a new college of veterinary medicine is established in a 
State and is accredited, the Secretary, after consultation with the dean of such 
college and the director of the State agricultural experiment station and, 
where applicable, deans of other accredited colleges in the State, shall 
provide for the reallocation of funds available in the State, shall provide for 
the reallocation of funds available to the State pursuant to subsection (b) of 
this section between the new college and other eligible institutions in the 
State, based on the animal health research capacity of each eligible institution. 
(f) Whenever two or more States jointly establish an accredited regional 
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college of veterinary medicine or jointly support an accredited college of 
veterinary medicine serving the States involved the Secretary is authorized to 
make funds which are available to such States pursuant to subsection (b)(2) of 
this section available for such college in such amount that reflects the 
combined relative value of and income from domestic livestock and poultry 
in the cooperating States, such amount to be adjusted, as necessary, pursuant 
to the provisions of subsections (c) and (e) of this section. 
Appropriations for Research on National or Regional Problems 
Sec. 1434. (a) There are authorized to be appropriated such funds as 
Congress may determine necessary to support research on specific national 
or regional animal health or disease problems, but not to exceed $35,000,000 
annually for the period beginning October I, 1981, and ending September 30, 
1990, and not in excess of such sums as may after the date of enactment of 
this title be authorized by law for any subsequent fiscal year. (b) Notwithstanding the provisions of section 1435 of this title, funds 
appropriated under this section shall be awarded in the form of grants, for 
periods not to exceed five years, to eligible institutions. 
(c) In order to establish a rational allocation of funds appropriated under 
this section, the Secretary shall establish annually priority lists of animal 
health and disease problems of national or regional significance. Such lists 
shall be prepared after consultation with the Joint Council, the Advisory 
Board, and the Board. Any recommendations made in connection with such 
consultation shall not be controlling on the Secretary's determination of 
priorities. In establishing such priorities, the Secretary, the }oint Council, the 
Advisory Board, and the Board shall consider the following factors; (I) any health or disease problem which causes or may cause signifi· 
cant economic losses to any part of the livestock production industry; (2) whether current scientific knowledge necessary to prevent, cure, 
or abate such a health or disease problem is adequate; and (3) whether the status of scientific research is such that accomplish-
ments may be anticipated through the application of scientific effort to 
such health or disease problem. 
(d ) Without regard to any consultation under subsection (c), the Secretary 
shall, to the extent feasible, award grants to eligible institutions on the basis 
of the priorities assigned through a peer review system. Grantees shall be 
selected on .a competitive basis in accordance with such procedures as the 
Secretary may establish. 
(e) In the case of multiyear grants, the Secretary shall distribute funds to 
grant recipients on a schedule which is reasonably related to the timetable 
required for the orderly conduct of the research project involved. 
Availability of Appropriated Funds 
Sec. 1435. Funds available for allocation under the terms of this subtitle 
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shall be paid to each State or eligible institution at such times and in such 
amounts as shall be determined by the Secretary. Funds shall remain 
available for payment of unliquidated obligations for one additional fiscal 
year following the year of appropriation. 
Withholding of Appropriated Funds 
Sec. 1436. If the Secretary determines that a State is not entitled to receive 
its allocation of the annual appropriation under section 1433 of this Iitle 
because of its failure to satisfy requirements of this subtitle or regulations 
issued under it, the Secretary shall withhold such amount. The facts and 
reasons concerning the determination and withholding shall be reported to 
the President; and the amount involved shall be kept separate in the Treasury 
until the close of the next Congress. If the next Congress does not direct such 
sum to be paid; it shall be carried to surplus. 
Requirements for Use of Funds 
Sec. 1437. With respect to research projects on problems of animal health 
and disease to be performed at eligible institutions and supported with funds 
allocated to the States under section 1433 of this title, the dean or director of 
each eligible institution shall cause to be prepared and shall review proposals 
for such research projects, which contain data showing compliance with the 
purpose in section 1429 of this title and the provisions for use of funds 
specified in section 1433(a) of this title, and with general guidelines for 
project eligibility to be provided by the Secretary with the advice, when 
available, of the Board. Such research proposals that are approved by the 
dean or director shall be submitted to the Secretary prior to assignment of 
funds thereto with a brief summary showing compliance with the provisions 
of this subtitle and the Secretary's general guidelines. 
Matching Funds 
Sec. 1438. No funds in excess of $100,000, exclusive of the funds 
provided for research on specific national or regional animal health and 
disease problems under the provisions of section 1434 of this title, sha ll be 
paid by the Federal Government to any State under this subtitle during any 
fiscal year in excess of the amount from non-Federal sources made available 
to and budgeted for expenditure by eligible institutions in the State during 
the same fiscal year by animal health and disease research. The Secretary is 
authorized to make such payments in excess of $100,000 on the certificate of 
the appropriate official of the eligible institution having charge of the animal 
health and disease research for which such payments are to be made. If any 
eligible institution certified for receipt of matching funds fails to make 
available and budget for expenditure for animal health and disease research 
in any fiscal year sums at least equal to the amount for which it is certified, 
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the difference between the Federal matching funds available and the funds 
made available to and budgeted for expenditure by the eligible institution 
shall be reapportioned by the Secretary among other eligible institutions of 
the same State, if there are any which qualify therefor, and, if there are none, 
the Secretary shall reapportion such difference among the other States. 
Allocations Under This Subtitle Not Substitutions 
Sec. 1439. The sums appropriated and allocated to States and eligible institutions under this subtitle shall be in addition to, and not in substitution 
for, sums appropriated or otherwise made available to such States and institutions pursuant to other provisions of law. 
Subtitle G-1890 Land-Grant College Funding 
Ag~icultural Research at 1890 Land-Grant Colleges, Including 
Tuskegee Institute 
Sec. 1445. (a) There are hereby authorized to be appropriated annually 
such sums as Congress may determine necessary to support continuing 
agricultural research at colleges eligible to receive funds under the Act of August 30, 1890 (26 Stat. 417-419, as amended; 7 U.S.C. 321-326, and 328), including Tuskegee Institute (hereinafter referred to in this section as 
"eligible institutions"). Beginning with the fiscal year ending September 30, 1979, there shall be appropriated under this section for each fiscal year an 
amount not less than IS per centum of the total appropriations for such year 
under section 3 of the Act of March 2, 1887 (24 Stat. 441, as amended; 7 U.S.C. 361c): Provided, That the amount appropriated for the fiscal year 
ending September 30, 1979, shall not be less than the amount made available in the fiscal year ending September 30, 1978, to such eligible institutions 
under the Act of August 4, 1965 (79 Stat. 431, 7 U.S.C. 450i) . Funds 
appropriated under this section shall be used for expenses of conducting 
agricultural research, printing, disseminating the results of such research, 
contributing to the retirement of employees subject to the provisions of the Act of March 4, 1940 (54 Stat. 39-40, as amended; 7 U.S. C. 331), administra-
tive planning and direction, and purchase and rental of land and the 
construction, acquisition, alteration, or repair of buildings necessary for 
conducting agricultural research. The eligible institutions are authorized to 
plan and conduct agricultural research in cooperation with each other and 
such agencies, institutions, and individuals as may contribute to the solution 
of agricultural problems, and moneys appropriated pursuant to this section 
shall be available for paying the necessary expenses of planning, coordinating, 
and conducting such cooperative research. No more than 5 percent of the funds received by an institution in any fiscal year, under this section, may be 
carried forward to the succeeding fiscal year. 
(b) Beginning with the fiscal year ending September 30, "1979, the funds 
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appropriated in each fiscal year under thi.s section shall be distributed as 
follows: 
(1) Three per centum shall be available to the Secretary for administra· 
tion of this section. These administrative funds may be used for transpor· 
tation of scientists who are not officers or employees of the United States 
to research meetings convened for the purpose of assessing research 
opportunities or research planning. 
(2) The remainder shall be allocated among the eligible institutions as 
follows: 
(A) Funds up to the total amount made available to all eligible 
institutions in the fiscal year ending September 30, 1978, under section 
2 of the Act of August 4, 1965 (79 Stat. 431; 7 U.S.C. 450i) shall be 
allocated among the eligible institutions in the same proportion as 
funds made available under section 2 of the Act of August 4, 1965, for 
the fiscal year ending September 30, 1978, are allocated among the 
eligible institutions. 
(B) Of funds in excess of the amount allocated under subpara· 
graph (A) of this paragraph, 20 per centum shall be allotted among 
eligible institutions in equal proportions; 40 per centum shall be 
allotted among the eligible institutions in the proportion that the rural 
population of the State in which each eligible institution is located 
bears to the total rural population of all the States in whch eligible 
institutions are located, as determined by the last preceding decennial 
census current at the time each such additional sum is first appropriated; 
and the balance shall be allotted among the eligible institutions in the 
proportion that the farm population of the State in which each eligible 
institution is located bears to the total farm population of all the States 
in which the eligible institutions are located, as determined by the last 
preceding d ecennial census current at the time each such additional 
sum is first appropriated. In computing the distribution of funds 
allocated under this subparagraph, the allotments to Tuskegee lnsti· 
tute and Alabama Agricultural and Mechanical University shall be 
determined as if each institution were in a separate State. 
(c) The director of the State agricultural experiment sta tion in each State 
where an eligible institution is located and the research d irector specified in 
subsection (d) of this section in each of the eligible institutions in such State 
shall jointly develop, by mutual agreement, a comprehensive program of 
agricultural research in such State, to be submitted for approval by the 
Secretary within one year after the date of enactment of this title. 
(d) Sums available for allotment to the eligible institutions under the 
terms of this section shall be paid to such institutions in equal quarterly 
payments beginning on or about the first day of October of each year upon 
vouchers approved by the Secretary. The President of each eligible institution 
shall appoint a research director who shall be responsible for administration 
of the program authorized herein. Each eligible institution shall designate a 
treasurer or other officer who shall receive and account for all funds allotted to 
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such institution under the provisions of this section and shall report, with the 
approval of the research director to the Secretary on or before the first day of 
December of each year a detailed statement of the amount received under the 
provisions of this section during the preceding fiscal year and its disburse-
ment on schedules prescribed by the Secretary. If any portion of the allotted 
moneys received by any eligible institution shall be any action or contingency 
be diminished, lost, or misapplied, it shall be replaced by such institution and 
until so replaced no subsequent appropriation shall be allotted or paid to such 
institution. Funds made available to eligible institutions shall not be used for 
payment of negotiated overhead or indirect cost rates. 
(e) Bulletins, reports, periodicals, reprints or articles, and other publica-
tions necessary for the dissemination of results of the research and experi-
ments funded under this section, including lists of publications available for 
distribution by the eligible institutions, shall be transmitted in the mails of the 
United States under penalty indicia: Provided, That each publication shall bear 
such indicia as are prescribed by the Postmaster General and shall be mailed 
under such regulations as the Postmaster General may from time to time 
prescribe. Such publications may be mailed from the principal place of 
business <Jf each eligible institution or from an established subunit of such 
institution. 
(f) The Secretary shall be responsible for the proper administration of this 
section, and is authorized and directed to prescribe such rules and regula-
tions as may be necessary to carry out its provisions. It shall be the duty of the 
Secretary to furnish such advice and assistance as will best promote the 
purposes of this section, including participation in coordination of research 
initiated under this section by the eligible institutions, from time to time to 
indicate such lines of inquiry as to the Secretary seem most important, and to 
encourage and assist in the establishment and maintenance of cooperation by 
and between the several eligible institutions, the State agricultural experi-
ment stations, and between them and the Department of Agriculture. 
(g)(l) On or before the first day of October in each year after the 
enactment of this title, the Secretary shall ascertain whether each eligible 
institution is entitled to receive its share of the annual appropriations 
under this section and the amount which thereupon each is entitled, 
respectively, to receive. 
(2) If it appears to the Secretary from the annual statement of receipts 
and expenditures of funds by any eligible institution that an amount in 
excess of 5 percent of the preceding annual appropriation allotted to that 
institution under this section remains unexpended, such amount in excess 
of 5 percent of the preceding annual appropriation allotted to that 
institution shall be deducted from the next succeeding annual allotment to 
the institution. 
(3) If the Secretary withholds from any eligible institution any portion 
of the appropriations available for allotment, the facts and reasons 
therefor shall be reported to the President and the amount involved shall 
be kept separate in the Treasury until the close of the next Congress. lf the 
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next Congress does not direct such sum to be paid, it. shall be carried to 
surplus. 
(4) The Secretary shall make an annual report to Congress during the 
first regular session of each year of the receipts and expenditures· and 
work of the eligible institutions under the provisions of this section and 
also whether any portion of the appropriation available for allotment to 
any institution has been withheld and if so the reasons therefor. 
(h) Nothing in this section shall be construed to impair or modify the 
legal relationship existing between any of the eligible institutions and the 
government of the States in which they are respectively located. 
Dairy Goat Research Program 
[Section 1432(b)(l) of the Agriculture and Food Act of 1981, Public Law 
97-98, signed December 22, 1981, mandated this program. Section 1432 of the 
Food Security Act of 1985, Public Law 99-198, signed December 23, 1985, 
extended the authorization for appropriations through September 30, 1990.) 
The Secretary of Agricul ture shall make a grant of funds appropriated 
under paragraph (5) of this subsection to the one college of all the colleges 
eligible to receive funds under the Act of August 30, 1890 (7 U.S.C. 321 et 
seq.), including Tuskegee Institute, which on the date of the enactment of 
this title-
(A) has initiated a dairy goat research program; and 
(B) has the best demonstrable capacity to carry out dairy goat 
research. 
(2) Any grant received under paragraph (1) by such college may be 
expended to-
(A) pay expenses incurred in conducting dairy goat research; 
(B) print and disseminate the results of such research; 
(C) contribute to the retirement of employees engaged in such 
research; 
(D) plan, administer, and direct such research; and 
(E) construct, acquire, alter, and repair buildings necessary to 
conduct such research. 
(3)(A) Under the terms of such grant, funds appropriated under 
paragraph (5) of this subsection for a fiscal year shall be paid to such 
college in equal quarterly insta llments beginning on or about the first 
day of October of such year upon .vouchers approved by the Secretary 
of Agriculture. 
(B) Not later than sixty days after the end of each fiscal year for 
which funds are paid under this subsection to such college, the 
research director of such college shall submit to the Secretary a 
detailed statement of the disbursements in such fiscal year of funds 
received by such college under this subsection. 
(C) If any of the funds so received by such college are by any 
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action or contingency misapplied, lost, or diminished, then-
(i) such college shall replace such funds; and 
(ii) the Secretary shall not distribute to such college any other 
funds under this subsection until such replacement is made. 
(4) For purposes of section 1445(e) of the National Agricultural Research, 
Extension, and Teaching Policy Act of 1977 (7 U.S.C. 3222(e)), research 
and experiments funded under this subsection shall be deemed to be 
research and experiments funded under section 1445 of such Act. 
(5) There is authorized to be appropriated to the Secretary to carry out 
this subsection, for each of the fiscal years ending September 30, 1986, 
through September 30, 1990, an amount equal to one per centum of the 
aggregate amount of funds appropriated under section 1445 of the 
National Agricultural Research, Extension, and Teaching Policy Act of 
1977 (7 U.S. C. 3222) in the fiscal year preceding the fiscal year for which 
funds are authorized to be appropriated under this paragraph. 
Authority to Award Grants to Upgrade 1890 Land-Grant 
College Research Facilities 
[Section 1433 of the Agriculture and Food Act of 1981, Public Law 97-98, 
signed December 22, 1981, mandated this authority. Section 1433 of the Food 
Security Act of 1985, Public Law 99-198, signed December 23, 1985, added 
" libraries" to the facilities and equipment and extended the authorization for 
appropriations through September 30, 1987.] 
(a) It is hereby declared to be the intent of Congress to assist the 
institutions eligible to receive funds under the Act of August 30, 1890 (7 
U.S.C. 321 et seq.), including Tuskegee Institute (hereinafter referred to in 
this section as "eligible institutions"), in the acquisition and improvement of 
research facilities and equipment, including agricultural libraries, so that 
eligible institutions may participate with the State agricultural experiment sta-
tions in a balanced attack on the research needs of the people of their States. 
(b) There are authorized to be appropriated to the Secretary of Agricul-
ture for the purpose of carrying out the provisions of this section $10,000,000 
for each of the fiscal years ending September 30, 1982, September 30, 1983, 
September 30, 1984, September 30, 1985, September 30, 1986, and September 
30, 1987, such sums to remain available until expended. 
(c) Four per centum of the sums appropriated pursuant to this section 
shall be available to the Secretary for administration of this grants program. 
The remaining funds shall be available for grants to the eligible institutions 
for the purpose of assisting them in the purchase of equipment and land, and 
the planning, construction, alteration, or renovation of buildings to strength-
en their capacity to conduct research in the food and agricultural sciences. 
(d) Grants awarded pursuant to this section shall be made in such 
amounts and under such terms and conditions as the Secretary shall 
determine necessary for carrying out the purposes of this section. 
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(e) Federal funds provided under this section may not be utilized for the 
payment of any overhead costs of the eligible institutions. 
(f) The Secretary may promulgate such rules and regulations as the 
Secretary may deem necessary to carry out the provisions of this section. 
Subtitle H-Solar Energy Research and Development 
Part 1-Existing Programs 
Agricultural Research 
Sec. 1446. (Amendments to section 1 of the Bankhead-Jones Act of 1935 
(49 Stat. 436, as amended; 7 U.S.C. 427), which was further amended on June 
30, 1980, by Public Law 96-294, section 253 (94 Stat. 707).] 
!'art 2-Competitive Grants Program 
Sec. 1449. The Secretary shall carry out a program of competitive grants 
to persons and organizations, subject to the requirements and conditions 
provided for in sections 2(e), 2(f), and 2(h) of the Act of August 4, 1965 (79 
Stat. 431; 7 U.S. C. 450i), as amended by section 1414 of this title, for carrying 
out research and development relating to--
(1) uses of solar energy with respect to farm buildings, farm homes, 
and farm machinery (including, but not limited to, equipment used to d ry 
or cure farm crops or forest products, or to provide irrigation); and 
(2) uses of biomass derived from solar energy, including farm and 
forest prod!-lcts, byproducts, and residues, as substitutes for nonrenew-
able fuels and petrochemicals. 
Part 3---Information System and Advisory Committee 
Solar Energy Research Information System 
Sec. 1450. The Secretary shall, through the Cooperative State Research 
Service and other agencies within the Department of Agriculture which the 
Secretary considers appropriate, in consultation with the Energy Research 
and Development Administration, other appropriate United States Govern-
ment agencies, the National Academy of Sciences, and private nonprofit 
institutions involved in solar energy research projects, by June 1, 1978, and 
by June 1 in each year thereafter, make a compilation of solar energy research 
projects related to agriculture which are being carried out during such year by 
Federal, State, private, and nonprofit institutions and, where available, the 
results of such projects. Such compilations may include, but are not limited 
to, projects dealing with heating and cooling methods for farm s tructures and 
dwellings (such as greenhouses, curing barns, and livestock shelters), storage 
of power, operation of farm equipment (including irrigation pumps, crop 
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dryers and curers, and electric vehicles), and the development of new 
technologies to be used on farms which are powered by other than fossil 
fuels or derivatives thereof. 
Advisory Committee 
Sec. 1451. In order to assist the Secretary in carrying out functions 
assigned to the Secretary under part 4 of this subtitle, the Secretary is 
au thorized to establish an advisory committee within the Department of 
Agriculture or utilize an existing advisory committee, if a suitable one exists, 
for such purposes. 
Subtitle 1-lnternational Agricultural Research and Extension 
Sec. 1458. (a) The Secretary, subject to such coordination with other 
Federal officials, departments, and agencies as the President may direct, is 
authorized t<r-
{1) expand the operational coordination of the Department of Agricul-
ture with institutions and other persons throughout the world performing 
agricultural and related research and extension activities by exchanging 
research materials and results with such institutions or persons and by 
conducting with such institutions or persons joint or coordinated research 
and extension on problems of significance to food and agriculture in the 
United States; 
(2) assist the Agency for International Development with food, 
agricultural, research and extension programs in developing countries; 
{3) work with developed and transitional countries on food, agricultur-
al and related research and extension, including providing technical 
assistance, training, and advice to persons from such countries engaged 
in such activities and the stationing of scientists at national and interna-
tional institutions in such countries; 
(4) assist United States colleges and universities in strengthening thei r 
capabilities for food, agricultural, and related research and extension 
relevant to agricultural development activities in other countries through 
the development of highly qualified scientists wi th specialization in 
international development; and 
(5) further develop within the Department of Agriculture highly 
qualified .and experienced sdentists who specialize in international 
programs, to be available for the activities described in this section. 
(b) The Secretary shall draw upon and enhance the resources of the 
land-grant colleges and universities, and other colleges and universities, for 
developing linkages among these institutions, the Federal Government, 
international research centers, and counterpart agencies and institutions in 
both the developed and less-developed countries to serve the purposes of 
agriculture and the economy of the United States and to make a substantial 
contribution to the cause of improved food and agricultural progress through-
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out the world. 
(c) The Secretary may provide specialized or technical services, on an 
advance of funds or a reimbursable basis, to United States colleges and 
universities carrying out international food, agricultural, and related research, 
extension, and teaching development projects and activities. All funds 
received in payment for furnishing such specialized or technical services shall 
be deposited to the credit of the appropriation from which the cost of 
providing such services has been paid or is to be charged. 
Grants to States for International Trade Development Centers 
Sec. 1458A. (a) The Secretary shall establish and carry out a program to 
make grants to States for the establishment and operation of international 
trade development centers, or the expansion of existing international trade 
development centers, in the United States to enhance the exportation of 
agricultural products and related products. Such grants shall be based on a 
matching formula of 50 per centum Federal and 50 per centum State funding 
(including funds received by the State from private sources and from units of 
local government). 
(b) In making grants under subsection (a), the Secretary shall give 
preference to States that intend to use, as sites for international trade 
development centers, land-grant colleges and universities (as defined in 
section 1404(10) of this Act) that-
(1) operate agricultural programs; 
(2) have existing international trade programs that use an interdisci-
plinary approach and are operated jointly with State and Federal agencies 
to address international trade problems; and 
(3) have an effective and progressive communications system that 
might be linked on an international basis to conduct conferences or trade 
negotiations. 
(c) Such centers may-
(1) through research, establish a permanent data base to address the 
problems faced by potential exporters, including language barriers, inter-
action with representatives of foreign governments, transportation of 
goods and products, insurance and financing within foreign countries, 
and collecting international marketing data; 
(2) be used to house permanent or temporary exhibits that will 
stimulate and educate trade delegations from foreign nations with respect 
to agricultural products and related products produced in the United 
States and be made available for use by State and regional entities for 
exhibits, tTade seminars, and negotiations involving such products; and 
(3) carry out such other activities relating to the exportation of 
agricultural products and related products as the Secretary may approve. 
(d) There are hereby authorized to be appropriated such sums as are 
necessary to carry out the provisions of this section. 
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Subtitle K-Funding and Miscellaneous Provisions 
Authorization for Appropriations for Existing and Certain New 
Agricultural Research Programs 
Sec. 1463. (a) Notwithstanding any authorization for appropriations for 
agricultural research in any Act enacted prior to the date of enactment of this 
title, there are hereby authorized to be appropriated for the purposes of 
carrying ou t the provisions of this title, except subtitle Hand sections 1416, 
1417, 1419, 1420, and the competitive grants program provided for in section 
1414, and except that the authorization for moneys provided under the Act of 
March 2, 1887 (24 Stat. 440-442, as amended: 7 U.S.C. 361a-361i), is excluded 
and is provided for in subsection (b) of this section, $600,000,000 for the fiscal 
year ending September 30, 1986, $610,000,000 for the fiscal year ending 
September 30, 1987, $620,000,000 for the fiscal year ending September 30, 
1988, $630,000,000 for the fiscal year ending September 30, 1989, and 
$640,000,000 for the fiscal year ending September 30, 1990. 
(b) Notwithstanding any authorization for appropriations for agricultural 
research at State agricultural experiment stations in any Act enacted prior to 
the date of enactment of this title, there are hereby authorized to be 
appropriated for the purpose of conducting agricultural research at State 
agricultural experiment stations pursuant to the Act of March 2, 1887 (24 Stat. 
440-442, as amended; 7 U.S.C. 361a-361i), $270,000,000 for the fiscal year 
ending September 30, 1986, $280,000,000 for the fiscal year ending September 
30, 1987, $290,000,000 for the fiscal year ending September 30, 1988, 
$300,000,000 for the fiscal year ending September 30, 1989, and $310,000,000 
for the fiscal year ending September 30, 1990. 
(c) Notwithstanding any other provision of law effective beginning 
October 1, 1983, not less than 25 per centum of the total funds appropriated 
to the Secretary in any fiscal year for the conduct of the cooperative research 
program provided for under the Act of March 2, 1887, commonly known as 
the Hatch Act (7 U.S.C. 361a et seq.); the cooperative forestry research 
program provided for under the Act of October 10, 1962, commonly known 
as the Mcintire-Stennis Act (16 U.S.C. 582a et seq.); the special and competi-
tive grants programs provided for in sections 2(b) and 2(c) of the Act of 
August 4, 1965 (7 U.S.C. 450i); the animal health research program provided 
for under sections 1433 and 1434 of this title; the native latex research 
program provided for in the Native Latex Commercialization and Economic 
Development Act of 1978 (7 U.S.C. 178 et seq.); and the research provided for 
under various statutes for which funds are appropriated under the Agricultur-
al Research heading or a successor heading, shall be appropriated for 
research at State agricultural experiment stations pursuant to the provision of 
the Act of March 2, 1887. 
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Payment of Funds 
Sec. 1467. Except as provided elsewhere in this Act or any other Act of 
Congress, funds available for allotment under this title shall be paid to each 
eligible institution or State at such time and in such amounts as shall be 
determined by the Secretary. 
Withholding of Funds 
Sec. 1468. Except as provided elsewhere in this Act or any other Act of 
Congress, if the Secretary determines that an institution or State is not 
entitled to receive its allotment of an annual appropriation under any 
provision of this title because of a failure to satisfy requirements of this title 
or regulations issued under it, the Secretary shall withhold such amounts, the 
facts and reasons concerning the determination and withholding shall be 
reported to the President, and the amount involved shall be deposited in the 
miscellaneous receipts of the Treasury. 
Auditing, Reporting, Bookkeeping, and Administrative Requirements 
Sec. 1469. Except as provided elsewhere in this Act or any other Act of 
Congress-
(1) assistance provided under this title shall be subject to the provi-
sions of sections 2(e), 2(f), and 2(h) of the Act of August 4, 1965 (79 Stat. 
431; 7 U.S.C. 450i), as amended by section 1414 of this title; 
(2) the Secretary shall provide that each recipient of assistance under 
this title shall submit an annual report, at such times and on such forms as 
the Secretary shall prescribe, stating the accomplishments of projects (on 
a project-by-project basis) for which such assistance was· used and 
accounting for the use of all such assistance. If the Secretary determines 
that any portion of funds made available under this title has been lost or 
applied in a manner inconsistent with the provisions of this title or 
regulations issued thereunder the recipient of such funds shall reimburse 
the Federal Government for the funds lost or so applied, and the 
Secretary shall not make available to such recipient any additional funds 
under this Act until the recipient has so reimbursed the Federal Government; 
(3) three per centum of the appropriations shall be retained by the 
Secretary for the administration of the programs authorized under this 
title; and 
(4) the Secretary shall establish appropriate criteria for grant and 
assistance approval and necessary regulations pertaining thereto. 
Rules and Regulations 
Sec. 1470. The Secretary is authorized to issue such rules and regulations 
as the Secretary deems necessary to carry out the provisions of this title. 
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Program Evaluation Studies 
Sec. 1471. (a) The Secretary shall regularly conduct program evaluations 
to meet the purposes of this title and the responsibilities assigned to the 
Secretary and the Department of Agriculture in this title. Such evaluations 
shall be designed to provide information that may be used to improve the 
administration and effectiveness of agricultural research, extension, and 
teaching programs in achieving their stated objectives. (b) The Secretary is authorized to encourage and foster the regular 
evalua tion of agricultural research, extension, and teaching programs within 
the State agricultural experiment stations, cooperative extension services, 
and colleges and universities, through the development and support of 
cuopcrotive evaluation programs and program evaluation centers and institutes. 
General Authority to Enter Into Contracts, Grants, and 
Cooperative Agreements 
Sec. 1472. (a) The purpose of this section is to confer upon the Secretary, general authority to enter into contracts, grants, and cooperative agreements 
to further the research, extension, or teaching programs in the food and 
agricultural sciences of the Department of Agriculture. This authority supple-
ments all other laws relating to the Department of Agriculture and is not to be 
construed as limiting or repealing any existing authorities. (b)(l) Notwithstanding chapter 63 of title 31, United States Code, the Secretary may use a cooperative agreement as the legal instrument 
reflecting a relationship between the Secretary and a State cooperative institution, State department of agriculture, college, university, other 
research or educational institution or organization, Federal or private 
agency or organization, individual, or any other party, if the Secretary determines that-
(A) the objectives of the agreement will serve a mutual interest of 
the parties to the agreement in agricultural research, extension, and 
teaching activities, including statistical reporting; and (B) all parties will contribute resources to the accomplishment of 
those objectives. 
(2) Notwithstanding any other provision of law, any Federal agency 
may participate in any such cooperative agreement by contributing funds 
through the appropriate agency of the Department of Agriculture or 
otherwise if it is mutuaUy agreed that the objectives of the agreement will 
further the authorized programs of the contributing agency. (c) The Secretary may enter into contracts, grants, or cooperative agree-
ments, for periods not to exceed five yea.rs, with State agricultural experi-
ment stations, State cooperative extension services, aU coUeges and universities, 
other research or education institutions and organizations, Federal and private agencies and organizations, individuals, and any other contractor or 
recipient, either foreign or domestic, to further research, extension, or 
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teaching programs in the food and agricultural sciences of the Department of 
Agriculture. 
(d) The Secretary may vest title to expendable and nonexpendable 
equipment and supplies and other tangible personal property in the contrac-
tor or recipient when the contractor or recipient purchases s uch equipment, 
supplies, and property with contract, grant, or cooperative agreement funds 
and the Secretary deems such vesting of title a furtherance of the agricultural 
research, extension, or teaching objectives of the Department of Agriculture. 
(e) Unless otherwise provided in this title, the Secretary may enter into 
contracts, grants, or cooperative agreements, as authorized by this section, 
without regard to any requirements for competition, the provisions of section 
3709 of the Revised Statutes (41 U.S.C. 5), and the provisions of section 3648 
of the Revised Statutes (31 U.S. C. 529). 
Restriction on Treatment of Indirect Costs and Tuition Remission 
Sec. 1473. Funds made available by the Secretary under established 
Federal-State partnership arrangements to State cooperative institutions 
under the Acts referred to in section 1404(16) of this title and funds made 
available under subsection (c)(2) and subsection (d) of section 2 of the Act of 
August 4, 1965 (7 U.S.C. 450i) shall not be subject to reduction for indirect 
costs or for tuition remission. No indirect costs or tuition remission shall be 
charged against funds in connection with cooperative agreements between 
the Department of Agriculture and State cooperative institutions if the 
cooperative program or project involved is of mutual interest to all the parties 
an.d if all the parties contribute to the cooperative agreement involved. The 
prohibition on the use of such funds for the reimbursement of indirect costs 
shall not apply to funds for international agricultural programs conducted by 
the Secretary or to funds provided by a Federal agency for such cooperative 
program or project through a fund transfer, advance, or reimbursement. The 
Secretary shall limit the amount of such reimbursement to an amount 
necessary to carry out such program or agreement. 
Cost-Reimbursable Agreements 
Sec. 1473A. Notwithstanding any other provision of law, the Secretary of 
Agriculture may enter into cost-reimbursable agreements with State coopera· 
tive institutions without regard to any requirement for competition, for the 
acquisition of goods or services, including personal services, to carry out 
agricultural research, extension, or teaching activities of mutual interest. 
Reimbursable costs under such agreements shall include the actual direct 
costs of performance, as mutually agreed on by the parties, and the indirect 
costs of performance, not exceeding 10 percent of the direct cost. 
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Technology Development for Small· a.nd Medium-Sized 
Farming Operations 
Sec. 14738. It is the sense of Congress that the agricultural research, 
extension, and teaching activities conducted by the Secretary of Agriculture 
relating to the development, application, transfer, or delivery of agricultural 
technology, and, to the greatest extent practicable, any funding that is 
received by the Secretary of Agriculture for such activities, should be directed 
to technology that can be used effectively by small· and medium-sized 
farming operations. 
Special Technology Development Research Program 
Sec. 1473C. (a) Notwithstanding chapter 63 of title 31, United States 
Code, the Secretary may enter into a cooperative agreement with a private 
agency, organization, or individual to share the cost of a research project, or 
to allow the use of a Federal facility or service on a cost-sharing or cost 
reimbursable basis, to develop new agricultural technology to further a 
research program of the Secretary. 
(b) For each of the fiscal years ending September 30, 1986, through 
September 30, 1990, not more than $3,000,000 of the funds appropriated to 
the Agricultural Research Service for such fiscal year may be used to carry out 
this section. 
(c)(1) To be eligible to receive a contribution under this section, matching 
funds in an amount equal to at least 50 percent of such contribution shall 
be provided from non-Federal sources by the recipient or recipients of 
such contribution. 
(2) Funds received by the Secretary under this section shall be 
deposited in a separate account or accounts, to be available until expended. 
Such funds may be used to pay directly the costs of such research projects 
and to repay or make advances to appropriations or funds that do or will 
initially bear all or part of such costs. 
(3) The amount of funds or in kind assistance that may be made 
available under this section by the Secretary for a particular research 
project may not exceed-
(A) an amount of $50,000 in any fiscal year; or 
(B) a total amount of 5150,000. 
Supplemental and Alternative Crops 
Se,c. 1473D. (a) Notwithstanding any other provision of law, during the 
period beginning October 1, 1986, and ending September 30, 1990, the 
Secretary shall develop and implement a research and pilot project program 
for the development of supplemental and alternative crops, using such funds 
as are appropriated to the Secretary each fiscal year under this title. 
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(b) The development of supplemental and alternative crops is of critical 
importance to producers of agricultural commodities whose livelihood is 
threatened by the decline in demand experienced with respect to certain of 
their crops due to changes in consumption patterns or other related causes. 
(c)(l) The Secretary shall use such research fundi.ng, special or competi· 
tive grants, or other means, as the Secretary determines, to further the 
purposes of this section in the implementation of a comprehensive and 
integrated program. 
(2) The program developed and implemented by the Secretary shall 
include-
(A) an examination of the adaptation of supplemental and alterna-
tive crops; 
(B) the establishment and extension of various methods of planting, 
cultivating, harvesting, and processing supplemental and alternative 
crops at pilot sites in areas adversely affected by declining demand for 
crops grown in the area; 
(C) the transfer of such applied research from pilot sites to on-farm 
practice as soon as practicable; 
(D) the establishment through grants, cooperative agreements, or 
other means of such processing, storage, and transportation facilities 
near such pilot sites for supplemental and alternative crops as the 
Secretary determines will facilitate the achievement of a successful 
pilot program; and 
(E) the application of such other resources and expertise as the 
Secretary considers appropriate to support the program. 
{3) The pilot program may include, but shall not be limited to, 
agreements, grants, and other arrangements-
{A) to conduct comprehensive resource and infrastructure assess-
ments; 
(B) to develop and introduce supplemental and alternative income-
producing crops; 
{C) to develop and expand domestic and export markets for such 
crops; a11d 
{D) to provide technical assistance to farm owners and operators, 
marketing cooperatives, and others. 
{d) The Secretary shall use the expertise and resources of the Agricultural 
Research Service, the Cooperative State Research Service, the Extension 
Service, and the land-grant colleges a.nd universities for the purpose of 
carrying out this section. 
Subtitle L-Aquaculture 
Purpose 
Sec. 1474. It is the purpose of this subtitle to promote research and 
extension activities of the institutions hereinafter referred to in section 
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1475(b), and to coordinate their efforts as an integral part in the implementa-
tion of the National Aquaculture Act of 1980 (16 U.S.C. 2801 et seq.) by 
encouraging landowners, individuals, and commercial institutions to devel-
op aquaculture production and facilities and sound aquacultural practices 
that will, through research and technology transfer programs, provide for the 
increased production and marketing of aquacultural food products. 
Aquaculture Assistance Programs 
Sec. 1475. (a) The Secretary may develop and implement a cooperative 
research and extension program to encourage the development, management, 
and production of important aquatic food species within the several States 
and territories of the United States, in accordance with the national aquacul-
ture development plan, and revisions thereto, developed under the National 
Aquaculture Act of 1980. 
(b) The Secretary may make grants to-
(1) land-grant colleges and universities; 
(2) State agricultural experiment stations; 
(3) colleges, universities, and Federal laboratories having a demonstra-
ble capacity to conduct aquacultural research, as determined by the 
Secretary; and 
(4) nonprofit private research institutions; for research and extension 
to facilitate or expand promising advances in the production and market-
ing of aquacultural food species and products. Except in the case of 
Federal laboratories, no grant may be made under this subsection unless 
the State in which the grant recipient is located makes a matching grant 
(of which amount an in-kind contribution may not exceed 50 percent) to 
such recipient equal to the amount of the grant to be made under this 
subsection, and unless the grant is in implementation of the national 
aquaculture development plan, and revisions thereto, developed under 
the National Aquaculture Act of 1980. 
(c) The Secretary may assist States to formulate aquaculture development 
plans for the enhancement of the production and marketing of aquacultural 
species and products from such States and may make grants to States on a 
matching basis, as determined by the Secretary. The aggregate amount of the 
grants made to any one State under this subsection may not exceed $50,000. 
The plans shall be consistent with the national aquaculture development 
plan, and revisions thereto, developed under the National Aquaculture Act 
of 1980. 
(d) To provide for aquacultural research, development, and demonstra-
tion projects having a national or regional application, the Secretary may 
establish in existing Federal facilities or in cooperation with any of the 
non-Federal entities specified in subsection (b) up to four aquacultural 
research, development, and demonstration centers in the United States for 
the performance of aquacultural research, extension work, and demonstra-
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tion projects. Funds made available for the operation of such regional centers 
may be used for the rehabilitation of existing buildings or facilities to house 
such centers, but may not be used for the construction or acquisition of new 
buildings or facilities. To the extent practicable, the aquaculture research, 
development, and demonstration centers established under this subsection 
shall be geographically located so that they are representative of the regional 
aquaculture opportunities in the United States. 
(e) Not later than one year after the effective date of this subtitle and not 
later than March 1 of each subsequent year, the Secretary shall submit a 
report to the President, the House Committee on Agriculture, the House 
Committee on Merchant Marine and Fisheries, the House Committee on 
Appropriations, the Senate Committee on Agriculture, Nutrition, and Forestry, 
and the Senate Committee on Appropriations, containing a summary outlin-
ing the progress of the Department of Agriculture in meeting the purposes of 
the programs established under this subtitle. 
Aquaculture Advisory Board 
Sec. 1476. REPEALED. (Food Security Act of 1985, P. L. 99-198, December 
23, 1985.) 
Authorization for Appropriations 
Sec. 1477. There is authorized to be appropriated $7,500,000 for each 
fiscal year beginning after the effective date of this subtitle, and ending with 
the fiscal year ending September 30, 1990. 
Subtitle M-Rangeland Research 
Purpose 
Sec. 1478. lt is the purpose of this subtitle to promote the general welfare 
through improved productivity of the Nation's rangelands, which comprise 
60 per centum of the land area of the United States. Most of these rangelands 
are unsuited for cultivation, but produce a great volume of forage that is 
inedible by humans but readily converted, through an energy efficient 
process, to high quality food protein by grazing animals. These native 
grazing lands are located throughout the United States and are important 
resources for major segments of the Nation's livestock industry. In addition 
to the many livestock producers directly dependent on rangelands, other 
segments of agricu.lture are indirectly dependent on range-fed livestock and 
on range-produced forage that can be substituted for grain in times of grain 
scarcity. Recent resource assessments indicate that forage production of 
rangeland can be increased at least 100 per centum through development and 
application of improved range management practices while simultaneously 
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enhancing wildlife, watershed, recreational, and aesthetic values and reduc-
ing hazards of erosion and flooding. 
Rangeland Research Program 
Sec. 1479. The Secretary may develop and implement a cooperative 
rangeland research program in coordination with the program carried out 
under the Renewable Resources Extension Act of 1978 to improve the 
production and quality of desirable native forages or introduces forages 
which are managed in a similar manner to native forages for livestock and 
wildlife. The program shall include studies of: (1) management of rangelands 
and agricultural land as integrated systems for more efficient utilization of 
crops and waste products in the production of food and fiber; (2) methods of 
managing rangeland watersheds to maximize efficient use of water and 
improve water yield, water quality, and water conservation, to protect against 
onsite and oHsite damage of rangeland resources from fllods, erosion, and 
other detrimental influences, and to remedy unsa tisfactory and unstable 
rangeland conditions; (3) revegetation and rehabilitation of rangelands includ-
ing the control of undesirable species of plants; and (4) such other matters as 
the Secretary considers appropriate. 
Rangeland Research Grants 
Sec. 1480. The Secretary may make grants to land-grant colleges and 
universities, State agricultural experiment stations, and to colleges, universities, 
and Federal Laboratories having a demonstrable capacity in rangeland 
research, as determined by the Secretary, to carry out rangeland research. 
Except in the case of Federal laboratories, this grant program shall be based 
on a matching formula of 50 per centum Federal and 50 per centum 
non-Federal funding. 
Reports 
Sec. 1481. Not later than one year after enactment of this subtitle, and not 
later than March 1 of each successive year, the Secretary shall submit a report 
to the President, the House Committee on Agriculture, the House Committee 
on Appropriations, the Senate Committee on Agriculture, Nutrition, and 
Forestry, and the Senate Committee on Appropriations, outlining the prog-
ress of the Department of Agriculture in meeting the program requirements 
set forth in section 1479 of this subtitle. 
RangelU>d Research Advisory Board 
Sec. 1482. (a) The Secretary shall establish a board to be known as the 
Rangeland Research Advisory Board which shall have a term that expires 
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September 30, 1990, and which shall be composed of the following twelve 
members appointed by the Secretary: 
(1) four representative of agencies of the Department of Agricultu re 
which have significant research, extension, or teaching responsibilities; 
(2) four representatives of the State agricultural experiment stations; 
and 
(3) four representatives of national rangeland and range livestock 
organizations. 
The members shall serve without compensation, if not otherwise officers or 
employees of the United States, except that they shall, while away from their 
homes or regular places of business in the performance of services for the 
Board, be allowed travel expenses, including per diem in lieu of subsistence, 
in the same manner as persons employed intermittently in the Government 
service are allowed expenses under sections 5701 through 5707 of title 5, 
United States Code. 
(b) The Board shall meet at the call of the Secretary, but at least once 
annually, to consult with and advise the Secretary with respect to the 
implementation of this subtitle and to recommend priorities for the conduct 
of programs authorized under this subtitle, under such rules and procedures 
for conducting business as the Secretary shall prescribe. 
Appropriations 
Sec. 1483. (a) There are authorized to be appropriated, to implement the 
provisions of this subtitle, such sums not to exceed $10,000,000 annually for 
the period beginning October 1, 1981, and ending September 30, 1990. 
(b) Funds appropriated under this section shall be allocated by the 
Secretary to eligible institutions for work to be done as mutually agreed upon 
between the Secretary and the eligible institution or institutions. The Secre· 
tary shall, whenever possible, consult with the Board in developing plans for 
the use of these funds. 
[The Food Security Act of 1985, Public Law 99·198, approved December 23, 
1985, added the following two new subtitles to the National Agricultural 
Research, Extension, and Teaching Policy Act (Title XIV).] 
Subtitle B-Human Nutrition Research 
Findings 
Sec. 1451. Congress finds that-
(1) nutrition and health considerations are important to United States 
agricultural policy; 
(2) section 1405 of the National Agricultural Research, Extension, and 
Teaching Policy Act of 1977 (7 U.S. C. 3121) designates the Department of 
Agriculture as the lead agency of the Federal Government for human 
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nutrition research (except with respect to the biomedical aspects of human 
nutrition concerned with diagnosis or treatment of disease); 
(3) section 1423 of such Act (7 U.S.C. 3173) requires the Secretary of 
Agriculture to establish research into food and human nutrition as a 
separate and distinct mission of the Department of Agriculture; 
(4) the Secretary has established a nutrition education program; and 
(5) nutrition research continues to be of great importance to those 
involved in agricultural production. 
Human Nutrition Research 
Sec. 1452. (a) Not later than 1 year after the date of enactment of this Act, 
the Secretary of Agriculture (hereafter in this subtitle referred to as the 
"Secretary") shall submit to the appropriate committees of Congress a 
comprehensive plan for implementing a national food and human nutrition 
research program, including recommendations relating to research directions, 
educational activities, and funding levels necessary to carry out such plan. 
(b) Not la ter than 1 year after the date of the submission of the plan 
required under subsection (a), and each year thereafter, the Secretary shall 
submit to such committees an annual report on the human nutrition research 
activities conducted by the Secretary. 
Dietary Assessment and Studies 
Sec. 1453. (a) The Secretary of Agriculture and the Secretary of Health 
and Human Services shall jointly conduct an assessment of existing scientific 
literature and research relating to-
(1) the relationship between dietary cholesterol and blood cholesterol 
and human health and nutrition; and 
(2) dietary calcium and its importance in human health and nutrition. 
In conducting the assessments under this subsection, the Secretaries shall 
consult with agencies of the Federal Government involved in related research. 
On completion of such assessments, the Secretaries shall each recommend 
such further studies as the Secretaries consider useful. 
(b) Not later than 1 year after the date of enactment of this Act, the 
Secretary of Agriculture and the Secretary of Health and Human Services 
shall each submit to the House Committees on Agriculture and Energy and 
Commerce and the Senate Committees on Agriculture, Nutrition, and 
Forestry and Labor and Human Resources a report that shall include the 
results of the assessments conducted under subsection (a) and recommenda-
tions made under such subsection, for more complete studies of the issues 
examined under such subsection, including a protocol, feasibility assessment, 
budget estimates and a timetable for such research as each Secretary shall 
consider appropriate. 
Subtitle C-Agricultural Productivity Research 
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Definjtions 
Sec. 1461. For purposes of this subtitle: 
(1) The tenn "extension" shall have the same meaning given to such 
term by section 1404(7) of the National Agricultural Research, Extension, 
and Teaching Policy Act of 1977 (7 U.S. C. 3103(7). 
(2) The tenn "Secretary" means the Secretary of Agriculture. 
(3) The term "State" means each of the 50 States, the District of 
Columbia, the Commonwealth of Puerto Rico, Guam, the Virgin Islands 
of the United States, American Samoa, the Commonwealth of the North-
ern Mariana Islands, or the Trust Territory of the Pacific Islands. 
(4) The term "State agricultural experiment sta tions" shall have the 
meaning given to such term by section 1404{13) of the National Agricultur-
al Research, Extension, and Teaching Policy Act of 1977 (7 U.S.C. 
3101{13)). 
Findings 
Sec. 1462. Congress finds that-
(1) highly productive and efficient agricultural systems and sound 
conservation practices are essential to ensure the long-tenn agricultural 
viability and profitability of fanns and ranches in the United States; 
(2) agricultural research and technology transfer activities of the 
Secretary (including activities of the Extension Service, the Agricultural 
Research Service, and the Cooperative State Research Service), State 
coopera tive extension services, land-grant and other colleges and 
universities, and State agricultural experiment stations-
{A) have contributed greatly to innovation in agriculture; and 
(B) have a continuing role to play in improving agricultural 
productivity; 
(3) the annual irretrievable loss of billions of tons of precious topsoil 
through wind and water erosion reduces agricultural productivity; 
(4) many fanners and ranchers are highly dependent on machines and 
energy resources for agricultural production; 
(5) public funding of a properly planned and balanced agricultural 
research program is essential to improving efficiency in agricultural 
production and conservation practices; and 
(6) expanded agricultural research and extension efforts are needed to 
assist farmers and ranchers to-
{A) improve agricultural productivity; and 
(B) implement soil, water, and energy conservation practices. 
Purposes 
Sec. 1463. It is the purpose of this subtitle to-
(1) facilitate and promote scientific investigation in order to-
(A) enhance agricultural productivity; 
(B) maintain the productivity of land; 
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(Q reduce soil erosion and loss of water and plant nutrients; and 
(D) conserve energy and natural resources; and 
(2) facilitate the conduct of research projects in order to study 
agricultural production systems that-
(A) are located, to the extent practicable, in areas that possess 
various soil, climatic, and physical characteristics; 
(B) have been, and will continue to be, managed using farm 
production practices that rely on-
(i) items purchased for the production of an agricultural 
commodity; and 
(ii) a variety of conservation practices; and 
(C) are subjected to a change from the practices described in 
subparagraph (B)(i) to the practices described in subparagraph (B)(ii). 
Inform~tion Study 
Sec. 1464. (a) Subject to section 1468, the Secretary shall inventory and 
classify by subject matter all studies, reports, and other materials developed 
by any person or governmental agency with the participation or financial 
assistance of the Secretary, that could be used to promote the purposes of this 
subtitle. 
(b) In carrying out subsection (a), the Secretary shall-
(1) identify, assess, and classify existing information and research 
reports that will further the purposes of this subtitle, including informa· 
tion and research relating to legume-crop rotation, the use of green 
manure, animal manures, and municipal wastes in agricultural production, 
soil acidity, liming in relation to nutrient release, intercropping, the role of 
organic matter in soil productivity and erosion control, the effect of 
topsoil loss on soil productivity, and biological methods of weed, disease, 
and insect control; 
(2) identify which of such reports provide useful information and 
make such useful reports available to farmers and ranchers; and 
(3) identify gaps in such information and carry out a research program 
to fill such gaps. 
Research Projects 
Sec. 1465. (a) Subject to section 1468, in cooperation with Federal and 
State research agencies and agricultural producers, the Secretary shall con-
duct such research projects as are needed to obtain data, draw conclusions, 
and demonstrate technologies necessary to promote the purposes of this 
subtitle. 
(b) In carrying out subsection (a), the Secretary shall conduct projects and 
studies in areas that are broadly representative of United States agricultural 
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production, including production on small farms. 
(c) In carrying out subsection (a), the Secretary may conduct research 
projects involving crops, soils, production methods, and weed, insect, and 
disease pests on individual fields or other areas of land. 
(d) In the case of a research project conducted under this section that 
involves the planting of a sequence of crops, the Secretary shall conduct such 
project for a term of-
(1) at least 5 years; and 
(2) to the extent practicable, 12 to 15 years. 
(e)(1) In coordination with the Extension Service and State cooperative 
extension services, the Secretary shall take such steps as are necessary to 
ensure that farmers and ranchers are aware of projects conducted under this 
section. 
(2) The Secretary shall ensure that such projects are open for public 
observation at specified times. 
(f)(l) Subject to paragraph (2), the Secretary may indemnify an opera tor 
of a project conducted under this section for damage incurred or undue 
losses sustained as a result of a rigid requirement of research or demon-
stration under such project that is not experienced in normal farming 
operations. 
(2) An indemnity payment under paragraph (1) shall be subject to any 
agreement between a project grantee and operator entered into prior to 
the initiation of such project. 
Coordination 
Sec. 1466. The Secretary shall-
(1) establish a panel of experts consisting of representatives of the 
Agricultural Research Service, Cooperative State Research Service, Soil 
Conservation Service, Extension Service, State cooperative extension 
services, State agricultural experiment stations, and other specialists in 
agricultural research and technology transfer; and 
(2) ensure that a research project under this subtitle is designed after 
taking into consideration the views of such panel. 
Reports 
Sec. 1467. The Secretary shall submit to the Committee on Agriculture of 
the House of Representatives and the Committee on Agriculture, Nutrition, 
and Forestry of the Senate-
(1) not later than 180 days after the effective date of this subtitle, a 
report describing the design of research projects established in accordance 
with sections 1465 and 1466; 
(2) not later than 15 months after the effective date of this subtitle, a 
report describing the results of the program carried out under section 
1464; and 
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(3) not later than April 1, 1987, and each April 1 thereafter, a report 
describing the progress of projects conducted under this subtitle, including-
( A) a summary and analysis of data collected under such projects; 
and 
(B) recommendations based on such data for new basic or applied 
research. 
Agreements 
Sec. 1468. The Secretary may carry out sections 1464 and 1465 through 
agreements with land-grant colleges or universities, other universities, State 
agricultural experiment stations, nonprofit organizations, or Federal or State 
governmental entities, that have demonstrated appropriate expertise in 
agricultural research and technology transfer. 
Dissemi.nation of Data 
Sec. 1469. The Secretary shall-
(1) make available through the Extension Service and State coopera-
tive extension services-
(A) the information and research reports identified under section 
1464; and 
(B) the information and conclusions resulting from any research 
project conducted under section 1465; and 
(2) otherwise take such steps as are necessary to ensure that such 
material is made available to the public. 
Authorization for Appropriations 
Sec. 1470. There are authorized to be appropriated such sums as may be 
necessary to carry out this subtitle, to remain available until expended. 
Effective Date 
Sec. 1471. This subtitle shall become effective on October 1, 1985. 
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